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ABSTRACT
This investigation was conducted to determine the effect 
of the second cycle of recurrent selection on fiber strength and 
lint percentage in an interspecific hybrid of cotton. The parents 
of the original interspecific hybrid were Sea Island, Goaaypiim 
barbadense. and Deltapine 15* G. hlrsutun. Sea Island had high 
fiber strength and low lint percentage while Deltapine 15 had 
high lint percentage but low fiber strength.
Based on their performance as progenies, 8 plants superior 
for lint percentage and fiber strength were selected from the 
first cycle recurrent selection population to serve as intercross 
parents for the second cycle of recurrent selection.
Lines were regrown from these 8 plants and were intercrossed 
in all possible combinations. One hundred twenty-four plant inter­
cross combinations, representing the 28 possible line intercross 
combinations, were derived from crosses among these 8 lines. The 
term "plant intercross combination" refers to all hybrid plants 
derived from a cross between 2 individual plants, whereas a "line 
intercross combination" refers to all hybrid plants derived from 
crosses made between any 2 of the 8 parental lines. The total 
mmiber of plants grown from intercrosses among the 8 parental lines 
was 1,916.
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The materials used In this study included the 3 parental 
lines, the 1,916 hybrid plants representing the second cycle 
recurrent selection population, 23 Deltapine 15 and 18 Sea Island 
plants* These plants were grown at Bossier City, Louisiana, in 
1962. Fiber strength was determined with the Stelometer strength 
tester utilising l/8-inch spacer*
The objective of this study was to determine the effective­
ness of the second cycle of recurrent selection for increasing 
the frequency of genes for high fiber strength and lint percent­
age while maintaining genetic variability for these properties.
The fiber strength mean for the entire second cycle recurrent 
selection population approached the mean fiber strength of the high 
strength Sea Island parent. A considerable nunber of plant inter­
cross combinations occurred having means for fiber strength equal 
to or greater than that of Sea Island. The results indicated that 
a rather strong influence of environment at Bossier City in 1962 
may have caused these surprisingly high fiber strength values. 
Moderate genetic variation for fiber strength occurred within most 
of these combinations.
None of the plant intercross combination had means for lint 
percentage equal to that of Deltapine 15* However, a considerable 
lumber of plant intercross coaibinationa contained individual plants 
having lint percentages essentially equal to Deltapine 15. A 
moderately high degree of genetic variation occurred within many 
of these plant intercross cosibinatlons.
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The high mean performance of several of the combinations 
and the degree of genetic variation which occurred within these 
combinations indicated that the objectives of the recurrent 
selection breeding procedure had been met when lint percentage 
and fiber strength were considered separately.
However, a moderately strong negative correlation between 
lint percentage and fiber strength occurred for several of the 
line Intercross combinations* No combinations occurred having 
means for both characters equal to the respective high parents. 
Several individual plants did occur, however, with lint percent­
ages equal to that of Deltapine 15 and fiber strength equal to 
that of Sea Island. The occurrence of this number of high lint- 
high fiber strength plants indicates that the second cycle of 
recurrent selection showed additional improvement over the first 
cycle with respect to these properties.
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DiTOODUCTIOK
In recent year3 there has been a considerable increase in 
the competition between man-made or synthetic fibers and cotton 
fibers. The synthetic yarns, however, have been shown to be 
superior to cotton yarns with respect to only a few characteris­
tics. The superior strength exhibited by synthetics, such as 
nylon and dacron, and the lower cost of production of such fibers 
as rayon and acetate have resulted in the increased competition be­
tween these synthetic fibers and cotton.
Fiber strength has been shown to be closely associated with 
yam strength. Results have indicated that increasing the tensile 
strength of the cotton fiber will improve the spinning efficiency 
and increase the wearing quality of the yarn produced.
In comparison to the comnercial cotton varieties of the 
irrigated Southwest and those of other countries, most of the 
cotton varieties grown in the southeastern United States are rel­
atively low in fiber strength. Consequently, certain phases of the 
textile industry consider the upland cottons grown in the south­
eastern part of the United States to be somewhat inferior in fiber 
strength. Thus, increasing the fiber strength of the commercial 
varieties grown in this section should be of considerable value to 
the cotton industry from the standpoint of competition with other 
cottons and synthetics having superior fiber strength.
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Until recent year3, efforts directed toward increasing fiber 
strength in cotton have been rather limited. Methods for accurately 
determining fiber strength for a large number of plants in a rea­
sonable length of time have been available only in recent years. 
Fiber strength determinations were extremely slow and inaccurate 
prior to the development of fiber strength testers around 1940.
In addition, the price of cotton has been governed by the grade and 
staple, with no premium being offered in the past for high fiber 
strength.
The primary interest of the cotton grower, in the past, has 
been the highest possible yield with the lowest cost of production. 
As a result, most of the emphasis in cotton breeding work ha3 been 
directed toward the development of varieties with high yielding 
ability with little or no emphasis being placed on high fiber 
strength.
However, the increasing competition from synthetic fibers 
has resulted in more emphasis being placed on the development of 
commercial cotton varieties having superior fiber quality. Fiber 
strength is considered as one of the 3 main characters affecting 
quality. High yielding ability must be obtained, nowever, in order 
to keep the cost of production, per unit, at a minimum.
There are 3 known sources of superior fiber strength, which 
are: (l) Gossypium hirsutum var. punctatum L., or Hopi cotton
from the Hopi Indians of Arizona; (2) G. barbadense L., both Sea 
Island and Egyptian varieties; and (3) a tri-3pecies hybrid
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involving G. arboreum L. (cultivated Asiatic species), G. thurberi 
Tod. (American wild 3pecie3), and G. hirsutum (upland cotton).
One of the primary agronomic characteristics found in 
varieties which are adapted to the southeastern region is high 
lint percentage. There is a considerable body of evidence indicat­
ing that this trait is an important component of high yielding 
ability in upland cotton. Unfortunately, the principal sources of 
high fiber strength listed previously are low in lint percentage. 
Thus, in any hybrid between a source of high fiber strength and an 
agricultural variety adapted to the southeastern region the parents 
will differ greatly in both fiber strength and lint percentage.
The Louisiana Agricultural Experiment Station has initiated 
a hybridization breeding program in order to transfer superior 
genes for fiber strength from Sea Island, G. barbadense, into 
upland cotton. Deltapine 13, G. hirsutum, is the variety of 
upland cotton which was used as the high lint percentage parent.
Inheritance studies on fiber strength and lint percentage 
indicate that both of these characters are quantitative in nature. 
Reports indicate that each of these characters is controlled by 
several pairs of genes, and a rather high degree of heritability 
is exhibited by each. Estimates of heritability for fiber strength 
have ranged from LO-601. The estimates of heritability for lint 
percentage have been somewhat higher, with the general range being 
from 50-751* From these results, the conclusion has generally been 
drawn that selection among individual plants for both strength and 
lint percentage should be practiced.
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The recurrent selection method of breeding ha3 been employed 
in attempting to increase the frequency of superior genotypes within 
relatively anall populations and at the same time maintain genetic 
variation among the plants. This method of breeding has been 
shown to be effective in com for improving inbred lines and 
improving the combining ability in corn and sweetclover.
The recurrent selection breeding procedure involves the 
selection of 8-10 heterozygous plants which have been 3hown to be 
superior for the properties under consideration. Lines are grown 
from each of the selected plants and crosses are made among the 
lines in all possible combinations. Hybrid plants derived from 
these crosses are then grown and evaluated for the properties 
which are being considered. Eight to 10 plants superior for these 
properties may be selected from this hybrid population and used as 
parents for a second cycle of recurrent selection following the same 
procedure that was used for the first cycle. This process may be 
repeated as long as progress is made toward improvement of the 
properties under consideration.
This investigation wa3 undertaken to study the effect of 
the second cycle of recurrent selection on fiber strength and 
lint percentage for the second cycle recurrent selection popula­
tion. The principal objectives of the study were:
(1) To determine the frequency of occurrence of superior 
gene combinations for high fiber strength.
(2) To determine the degree of genetic variation with regard 
to fiber strength.
(3) To determine the frequency of occurrence of superior 
gene combinations for high lint percentage*
(U) To determine the degree of genetic variation witn regard 
to lint percentage.
(5) To determine whether any association occurred between 
fiber strength and lint percentage.
(6) To determine the frequency of occurrence of individual 
plants having superior gene combinations for both high fiber 
strength and high lint percentage.
REVIEW OF LITERATURE
Fiber Strength
Balia (2) was confronted with the problem of variety dete­
rioration with respect to yield and quality of the cotton crop, 
Gossypium barbadenae. in Egypt. It appeared that his explanation 
for this deterioration was due to the natural crossing between 
G. barbadenae and cottons differing In many characters, such as 
American Upland, G. hirsutum. Strains of this type exhibiting 
considerable variation for many characters were found occurring in 
the varieties of G. barbadenae being grown, and the amount of nat­
ural crossing was found to be approximately 6-13^-
Reports on fiber strength were obtained from the F-j_ and F2 
of a cross between Afifi, G. barbadenae. and Truitt Big Boll,
G. hirsutum. The method of determining strength was breaking fibers 
by hand. Strength of the Afifi parent was reported as "medium" and 
the upland parental strain was reported as "weak." Strength of the 
F^ was reported simply as "similar" to that of the Afifi parent.
Segregation for strength was noticed in the F^, but no def­
inite ratios were reported. Approximately 50 Individual plants 
were evaluated for various lint characters, but very few had actual 
strength data available. Strength was expressed In such terms as 
"weak," "strong," "fairly strong," and "not strong."
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Balls stated that due to climatic and manipulative difficul­
ties, and the necessity for statistical investigation of the indi­
vidual, it was Impossible to carry out synthetic work in cotton 
genetics unless facilities for examination of plants were available. 
He found that fiber strength, in addition to other lint characters, 
exhibited considerable fluctuation, and was dependent on the amount, 
uniformity, and texture of the cellulose deposited on the fiber cell 
wall, thus, depending on the method of cultivation, adaptation to 
climate, and other environmental factors*
He concluded that it was evident that no case of linkage was 
found to be strong enough to prevent synthesis of a desired form, 
but that physiological relationships of plants could cause con­
siderable effect. Thus, it might be assumed from these results 
that superior genotypes for fiber strength could be obtained from 
this type of interspecific hybrid.
McLendon (24) made studies of several fiber properties 
involving G. barbadense and G. hirsutum crosses. Sea Island served 
as the G. barbadense parent while several different varieties of 
upland (e. g. Toole, Sistrunk, Cook Big Boll, Pride of Georgia, 
etc.) served as the G. hirsutun parents. Fiber strength was in­
cluded among the fiber properties studied but no reference was made 
to the method of determination. The only information reported 
regarding strength was "that weak fiber seemed dominant to strong 
fiber and Sea Island quality dominant to upland quality, the lint 
of the Sea Island being the weaker of the 2 kinds."
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Balia (3), In his book Tha Cotton Plant in Egypt, stated that 
methods for determining strength of small samples of fiber were prac­
tically non-existent at this time. The limited amount of experi­
menting done with strength was made on single fibers handled by 
thunb and finger of an expert, who, at best, could handle only a 
few samples. Terms mentioned to describe fiber strength were 
“strong,'1 "weak," and *%oedium.“ (No explanation of these terms 
was offered.) Due to the appreciable amount of error involved, and 
the time constmed by this process, Balls concluded that determina­
tions for a large number of samples were practically impossible.
Balls stated that the thickening of the fiber cell wall 
determined the fiber strength. Moreover, strength of conmercial 
varieties depended not only on thickness of the cell wall, but 
also on the uniformity of this thickness over the entire length of 
the fiber cell. He also suggested the possibility of the "texture" 
of the thickening layers affecting strength. No data were reported 
on fiber strength.
By 1940 an instnmaant had been developed by Dr. E. H. Pressley 
(31) of the Arizona Agricultural Experiment Station which could give 
a more accurate determination of fiber strength. Pressley stated 
that this instrument was rather simple to operate and determinations 
could be made more rapidly than by any of the previous methods.
The principle of operation of this machine was to measure in pounds 
the force required to break a sample of fiber of standard length.
This measurement, divided by the weight of the broken sample, pro­
vided a strength index which could be used in making comparisons for
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different samples* The range of this index was from 550 for very 
“weak" fibers to as high as 1,050 for the “strongest.* Due to 
rapidity of this testing instrument, it was indicated that probably 
all plants selected could be tested.
Strength index determinations were made from 149 individual 
plants of Santan Ac&la, G. hlrsutun. selected in 1939, and from 2 
separate plants selected from 1 progeny row of 149 progenies 
grown from the original selection. Five “breaks* were made from 
each of the 149 plants originally selected; thus the term “five- 
break* samples became prominent in fiber testing studies. One 
hundred "five-break" samples were made from each of the 2 indi­
vidually selected plants. The mean strength index for plant 0 94-5-1 
was 629, and the range was approximately 603-662. For plant # 94-5-5 
the mean was 729 with an approximate range of 707-753* Thus, a 
difference of 13*7$ in strength index occurred between the means 
of these 2 plants. Bulk samples obtained from progeny rows grown 
from the seed of each of these 2 plants were also tested for
strength and showed a difference in strength index of 9«4/£ in favor
of plant # 94-5-5* However, no mean strength index or range 
indices were reported for this population. Pressley concluded
that results obtained on these 2 individual plants combined with
those obtained from the large populations indicated that segrega­
tion for strength was taking place, and that the development of a 
strain of Acala with stronger fiber strength was possible.
Moore (26), in a study of variation in fiber strength at 
different loci on individual cottonseed, reported making strength
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determinationa of single fibers, using a testing instrument of the 
balance type. The procedure involved breaking 20 random fibers 
individually by securing the single fibers with a clamp and adding 
weight to the testing beam at the rate of 1/10 of a gram per second* 
The strength was recorded to the nearest l/lOO of a gram. An aver­
age of the strength for the 20 separate fibers was used as a 
measure of fiber strength of a given sample.
This study involved testing fibers from 6 predetermined areas 
on individual seed. Five G. hlrsutun varieties, Mexican 128, Coker- 
Cleveland 884-4* Farm Relief # 1, Acala 4067* and Rowden 10, were 
used in the investigation. He stated that all varieties received 
the same cultural and fertilizer treatments, which were generally 
used with cotton, and that the soil appeared to be uniform. Twenty- 
five plants per row were grown in each variety in 2 replications.
Bulk samples were harvested from each variety in each replication 
grown the first year. Ten "locks- of seed cotton were randomly 
selected from the individual bulk samples and 1 seed taken from 
the middle of each "lock,- taking care to assure that all fibers 
were intact with the seed. A leather punch was used to cut out the 
6 areas of the seed to be examined) and all fibers from each re­
moved section were tested individually.
Considerable range in fiber strength occurred on an individ­
ual seed. The average range per seed for the varieties was as 
follows: Mexican 128, 3*88 gm. to 6.13 gm.; Acala 4067* 3*16 gm.
to 6.28 gm.; Coker-Cleveland 884-4* 2.81 gm. to 5*72 gm*; Farm 
Relief # 1, 3*04 gm. to 5*78 gm.; and, Rowden 40, 4*30 gn. to 6.72 gn.
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Moore concluded that the fibers on the basal end of the seed 
were “weaker** than those on the micropylar end. Correlations be­
tween average fiber strength and average fiber weight per inch 
ranged from r - 0.383 to 0.797* Comparing density of fiber popu­
lation with strength of fiber resulted in correlation coefficient 
ranging from r * -0.427 to -0.715*
Ware and Harrell (41) used the Pressley strength tester in 
conducting studies of fiber strength inheritance involving 2 
varieties of G. hirsutum. A more detailed operating procedure of 
this instrument was offered in this report. The method of opera­
tion involved breaking a amal 1 “bundle* or “ribbon* of paralleled 
fibers, clasped in jaws of clamps, and cut to standard length 
(0.460 inches)* The stress, in pounds, required to break the 
sample was registered on the testing beam. The value obtained by 
dividing the nunber of pounds required to break the evenly cut 
sample by the milligram weight of this sample after breaking was 
designated as the Pressley strength index. Hie strength deter­
minations were reported as strength index units. Plants of the 
parents, Fj_, segregating populations in F^ and F^, and backcrosses 
to each parent were studied in a cross between Florida Green Seed 
and Rowden, having strength indices of 6.85 and 5*76, respectively. 
The F^ generation of this cross was repeated for a second and third 
year. In 1939* strength of the F^ mean (6*38^ was above the median 
point for the 2 parents (6.30). The F^ ir. 4 out of 5 crosses 
grown in 1941 showed similar results to the 1939 F^ generation,
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and the F^ mean of the fifth cross was at the approximate median 
point. However, in 1940 the F^ mean (6.61) was somewhat lower 
than the mean of the parents (6.85)*
Comparable results were obtained in the population of 87 
plants examined individually, with the mean of the F^ (6.86) being 
slightly below the average of the parental means (6.91)* Greater 
variation occurred in the F^ population, consisting of 390 plants 
individually tested and involving 6 different progenies. The means 
of 5 of these progenies, ranging in strength from 6.37 to 6.87 
Pressley index units, were above the average of the parental means 
(6.34)- liie sixth progeny had a mean fiber strength of 6.15 
Pressley index units. The F2 plants selected for growing the F^ 
generation ranged from 6.50 to 7*76 with respect to strength 
index.
The authors concluded that Inheritance of fiber strength 
was more or less "intermediate* with a alight tendency to •weak* 
dominance. They also stated the behavior was such that in repeated 
backcrossing the level of strength was easily shifted toward that 
of the recurrent parent.
Bar re (4) stated that the spiral structure of crystalline 
cellulose in the central layers of the fiber largely determines 
its tensile strength. Further evidence Indicated that although 
this stru:cure and the average dimensions of the fiber may be 
modified by environment they are distinct varietal characteristics.
He suggested that the variety is of primary importance in determining
fiber quality and spinning performance in cotton. Evidence support­
ing his theory came from regional variety studies in which environ­
mental effects were examined on 16 varieties grown in representative 
locations throughout the Cotton Belt* Additional data were obtained 
from annual fiber spinning studies conducted with new strains and 
varieties grown in the regional experiments* Results indicated 
a definite trend for limitations in fiber length due to environmental 
influences to be compensated by enhanced strength and fineness, and, 
conversely, for environmentally increased fiber length to be accom­
panied by a loss in fiber strength.
Stroman (37) investigated correlations between quantitative 
fiber characters, including fiber strength, in studying a mixed 
population consisting of plants frcm families used regularly in 
breeding programs at the New Mexico Agricultural Experiment Station. 
These families originated from early Acala, G. hirsutum. selections 
and crosses between certain Acala strains. Strength was measured 
with the Pressley strength tester and reported as strength indices 
(pounds per milligram). These mixed populations were grown for 
5 years, but strength determinations were made only during the 
last 3 years of this period. The 1944 population consisted of 
441 plants with a mean strength index of 7-12; the 1945 population 
consisted of 143 plants with a mean strength index of 6.6l; and, 
in 1946 the 313 plants tested had a mean of 6.80 strength index 
units. These strength determinations were made on an individual 
plant basis. Correlation coefficients between strength index and
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lint percent (one of the other fiber characters studied) for the 
3 consecutive years were: r “ -0.37* r ■ -0.21; r ■ -0.24*
respectively for 1944* 1945* and 1946. He stated that strength 
index was not found to be strongly correlated with any characters 
investigated* with the exception of the strength-lint percentage 
correlations mentioned above. He concluded that there was a 
possibility of combining all the desired characters of yield and 
quality into 1 strain.
Gonzalez (8) studied several quantitative characters, 
including fiber strength, in the F^ generation of a cross involv­
ing 2 varieties of upland, G. hirsutum. Strength determinations 
were made with the Pressley strength tester, at **0“ guage and 
results were reported in Pressley index units (pounds per milli­
gram). The parents of this cross were (A x B) 293 (strength 
index - 6.4) and Delfos 9169 (strength index - 6.9), which differed 
only slightly in fiber strength. The (A x B) 293 parent was a 
selection from an F. of a Wilds x Half and Half cross. The 
results obtained in the F2 generation were based on determinations 
from 213 individually tested plants, resulting in an F2 mean for 
fiber strength of 6.9 index units. He concluded from the normal 
curve exhibited by fiber strength that his studies indicated 
strength was a quantitative character governed by multiple factors. 
The correlation coefficient between Pressley index and lint per­
centage was reported as r ■ -0.048.
Isaac (13) conducted studies on inheritance of several 
characters, including fiber strength, involving the parents and
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the Fg generation of a cross between 2 upland varieties, Stone- 
ville and Delta Smooth Leaf, both G. hirsutum.
Fiber strength was determined on the parent plants and 212 
Fg plants individually, *.ith the aid of the Pressley strength 
tester at *0“ guage. The strength was reported in Pressley index 
units. Mean strength of fiber between Stoneville and Delta Smooth 
Leaf differed only slightly, being 6.78 and 6.70 Pressley index 
units, respectively. The mean strength of the F2 generation, 6.54 
index units, was slightly below the arithmetic average of the 
parents with a range occurring of 5*6 to 7-6 Pressley index units.
No definite conclusion was given regarding inheritance of 
fiber strength from his results since the parents differed only 
slightly and very little conclusive information was obtained from 
his data. However, Isaac stated that frequency distribution results 
obtained for fiber strength were similar to those obtained with 
most quantitative characters showing inheritance characteristic of 
multiple factors.
Green (9) conducted a study of fiber properties, including 
lint strength and lint percentage, of approximately 400 strains of 
upland cotton and 5 comnercial varieties which were grown as checks. 
This collection of upland cotton was being maintained by the 
Mississippi Agricultural Experiment Station. Lint samples from 
open-pollinated bolls were ginned on small roller gins and weights 
were obtained by means of a torsion balance. Strength determina­
tions were made with the Pressley strength tester at *0" guage.
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Lint strength, expressed as Pressley index units, ranged from 
4*75 to 9*75* The author stated that lint strength was influenced 
by location in the field more than any fiber property discussed in 
this study. The 5 commercial varieties grown as checks (Bobahaw 1, 
Coker 100, Delfos 9169, Stoneville 2B and Deltapine 15) had lint 
percentages above the general mean of the entire population. Lint 
percentage within this population ranged from 13 to 43*
The 5 check varieties had become stabilised with respect to 
fiber strength near the mean of the entire population. The author 
concluded that it should be possible to change strength independently 
of the other properties measured. He also concluded that selection 
for lint percentage had shifted the check varieties well above the 
mean of the entire population and that 1 variety approached the 
upper extreme. Additional progress for this character would depend 
on new gene recombinations and these would result in progress only 
if a physiological ceiling had not already been reached.
Paliatseas (30), in studies conducted on inheritance of 
economic characters in the F^ generation of an intervarietal 
hybrid between 2 upland varieties, Delta Staooth Leaf and Stone­
ville Composite, both G. hirsutum, reported a high degree of 
heritability for fiber strength.
The determinations of strength were made on the Pressley 
strength tester at *0* guage and reported as *pounde“ (per milligram). 
Bulk samples of each F̂  line were used in making the determinations, 
which resulted in a mean for the entire population of 6.65 pounds. 
It was indicated that fiber strength for the parents, (Stoneville
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mean - 6.50 pounds, and Delta Smooth Leaf mean - 6.78 pounds) and 
the F2 plants (parents of the lines) had been determined prior 
to this study.
By use of regression coefficient of the means of 97 F̂  lines, 
involving 1,940 F^ plants, on the parent plants, the heritability 
of fiber strength was found to be k3%*
Stafford (36) conducted investigations of inheritance of 
fiber strength in the parents, Fj_, F^ and Fj generations of crosses 
between upland cotton, G. hirsutum. Fiber strength was determined 
on an individual plant basis, by use of the Pressley strength tester 
at “O’* guage and reported as Pressley index units. Two crosses
were studied for strength in this investigation:
A. Wilds 1 x Half and Half 2, having strength indices of
7.9 and 6.3, respectively.
B. Wilds 7 x Half and Half 1, with strength indices of 8.4
and 6.A, respectively.
In cross ■A* the mean fiber strength for F^ (21 plants) was
7*1 index units and for F2 (428 plants) the mean was 7*0, with an
approximate range from 6.0 to 8.7 in the F^» No F̂  lines were 
grown from this cross.
In cross *B" mean fiber strength for F^ (6 plants) was
7.2 index units and for F2 (229 plants) the mean was 7*1, with an
approximate range from 6.0 to 8.4 in the F2- One hundred seven Fj 
lines were grown from this cross and mean strength for these lines 
ranged from approximately 6.5 to 8.0 index units.
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Strength was concluded to be quantitative in its inheritance 
with a <ma.11 degree of partial dominance for *weak" fibers present. 
No conclusion was made from these data with regard to nature of 
gene action. However, in 1 cross the means of the parents 
differed by 2.0 Pressley index units, and in a second cross, this 
difference was 1./*.. It was concluded, by the use of Castle-Wright 
formula, Wright formula, and frequency of recovery of parental types 
In the ?2, that this difference was probably due to 4 pairs and 
2 pairs of genes, respectively. He stated the F^ results were 
found to be more reliable in estimating heritabllity of strength 
of fiber, which was indicated to be approximately 50%,
Hertel (ll) reported that no longer was fiber strength itself 
sufficient to help relate fiber data to fabric data. At the Univer­
sity of Tennessee Agricultural Experiment Station efforts had been 
directed toward the development of a fiber strength tester that 
would also record extension of the fiber under breaking pressure.
A machine, designated “Stelometer,“ meeting these requirements 
was developed at the Tennessee station. An explanation of the 
principals of operation of this machine, as reported in Hertel's 
report, follows.
The Stelometer is a pendulum type instrument with 2 light­
weight indicators, rotating on the same axis with the pendulum, 
following the position of the weight, and stopping at the breaking 
point of the fiber. Pressley “jaws- are used in this operation, 
with 1 Jaw being held in an extension of the pendulua and the 
other in a frame rotating about the same axis as the pendulum.
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As the pendulun and frame rotate from the •vertical" to the 
"horizontal" the force tending to separate the jaws increases.
The amount of elongation of the fiber, prior to breaking, is 
registered by one indicator, and the force, in kilograms, required 
to break the sample is registered by the other on dials mounted 
on the face of the inatrvment. Strength index is determined by 
dividing the breaking force in kilograms by the weight of the 
broken sample of fiber in milligrams.
Fiber to be tested is sampled and combed with Fibrograph 
combs in the "usual way" giving good randomization and paralleliza- 
tion. A spring loaded clip is used to remove a small sample from 
the comb and to place it across the jaws. Another spring loaded 
clip, mounted on the vise securing the jaws at a 45° angle, holds 
the opposite end of the fiber sample in such a manner that when a 
tension spring is attached to the first mentioned dip, a pre­
stressed force of 100 mg. is applied to the parallel fibers being 
drawn across the jaws. Screws of the jaws are tightened to a torque 
of 8 lb.-in., regulated by a torsion spring in the vise.
No reports of actual strength determinations were given.
Self and Henderson (32) studied inheritance of fiber strength 
of parent plants, F^, and F^ generations in a cross between AHA 50 
and Half and Half, both G. hirsutun. The Pressley strength tester 
was used in determining strength on individual plants, and the 
results were reported as Pressley index units. The F^ mean of 8.2 
was considered to be "intermediate" between the parents, although
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this was slightly below the arithmetic average of the parents (8.4) • 
The parental means for fiber strength differed by approximately 2.5 
units, with the means of the parents being 9.3 and 7*1 for AHA 50 
and Half and Half, respectively. A continuous range for strength 
occurred in the 306 plants of the F2 generation, ranging from 6.6 
to 9*9 Pressley index units, which was concluded to be a distribu­
tion typical of quantitative inheritance. The minimum number of 
genes Involved was estimated to be at least 5 pairs, by use of 
Castle-Wright formula. Percent heritabillty was obtained by 2
_2nmethods. First, by use of formula, H - , which restilted in an
estimate of heritabillty of 8656. The means of 66 F^ lines and their 
F2 parent plants were used to calculate regression coefficient 
which, when used as an estimate of heritabillty, resulted in 
approximately 53% • The 66 F2 plants from which F^ lines were 
grown were selected to represent the 12 F^ phenotypic classes 
and ranged from 6.6 to 10.8 index units.
The authors concluded that selection of F^ plants for supe­
rior fiber strength would be highly effective.
Burley and Carpenter (5) made a study to evaluate available 
types of cotton fiber strength testers and to ascertain the com­
parative significance of test results obtained by means of these 
instruments from the standpoint of relation to yarn strength. 
Material tested consisted of 75 samples selected to include a 
wide range of fiber and spinning properties. (Classer's length 
7/8“ to 1 3/16", and standard Pressley strength 62,000 to 109,000 
p.s.i.). The origin or species of these samples were not reported.
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Correlation coefficients between 22e y a m  strength and fiber 
strength-weight ratios, comparing Pressley and Stelometer fiber 




Co it elation 
Coefficient
Presaley 0 mn 0.660 ± .066
Pressley 2 mn 0.808 1 .040
Pressley 3 mn 0.859 1 .031
Pressley 4 mn 0.838 ± .035
Stelometer 1/ 3 mn 0.883 ± .026
Stelometer 2/ 3 mn 0.851 1 .032
1/ Stelometer machine and Stelometer loading technique*
2/ Stelometer machine and Pressley loading technique. 
Conclusions drawn from these results indicated that both 
instruments were highly effective and accurate in testing fiber 
strength when the same size spacer (1/3* or 3*2 mn) was used 
between the fiber clamps* It was also reported that results 
obtained on the Stelometer by these 2 clamp loading techniques 
when used in simple correlation analysis with 22s yam strength, 
gave a correlation coefficient for the Stelometer technique that 
was slightly higher than that for the Pressley technique, although 
the difference is statistically insignificant. The variation in 
technique was that the Stelometer clamp loading vise provided a 
means of prestressing the sample, to 100 grams, and a torsion 
spring in the vise provided a means of accurately controlling the 
tension on the fiber clamp *jaws.* The authors stated that these
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results were highly effective in accounting for variation occurring 
in the yarn derived fran material that had been tested on these 
machines.
Lewis (21) reported that the 7^ and F^ generation from a 
tri-hybrid involving G. arboreun, G. thurberi« and G. hirsutum 
exhibited fiber strength qualities superior to those of upland 
varieties. Fiber strength determinations from individual plant 
samples were made on the Pressley strength tester at "0" guage 
and reported as Pressley index units. Reports of strength were, 
for the parents: G. hirsutum - 7*51; G. thurberi - no lint to test 
since it was not a ntrue lint* type; G. arboreum - 8.94 index units. 
Means for strength of the "tri-hybrid* Fi, f2, and F-j generations 
were 10.46, 9*93, and 9*05 Pressley index units, respectively.
A highly significant positive correlation existed between strength 
indices of parent plants and the means of the resulting F̂  
lines (r *= +0*562). He concluded that this "interspecific 
Gossypium* hybrid provided a valuable source of fiber strength 
superior to that available in G. hirsutum. Lewis also stated that 
there was an opportunity to develop from this material new combina­
tions of strength which could be stabilized into breeding stock for 
use in improving G. hlrsutun varieties.
Eight different fiber properties, including fiber strength 
and lint percentage, were studied by Al-Jibouri, Miller and Robinson
(1) in the population of 92 F3 progenies resulting from a cross 
between a high lint strength but low yielding strain from the
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tri-species hybrid arboriun-thurberi-hirautum and an adapted upland 
strain, Qnpire 10* The objective of this cross was to combine 
superior fiber properties and good agronomic characters into one 
strain. Fiber strength determinations were made with the Stelometer 
strength tester at 1/8 inch guage. The authors concluded that 
genotypic correlations indicated a positive relationship between 
lint yield and lint percentage (r - +0.84) and a negative relation­
ship between fiber strength and both lint yield and lint percentage 
(r • -0.64 and -0.58, respectively). Neither fiber length nor 
fiber fineness were substantially correlated with yield, lint 
percentage or fiber strength.
The authors also concluded that it would be very difficult 
to obtain the desired character combinations of high yield and 
lint percentage with high lint strength from this population.
Worley (42) made a study of inheritance of fiber strength 
in the parents, F]_, F2* and F^ generations of a cross between 
Deltapine 15, G. hirautun, and Sea Island, G. barbadense. These 
parents and the first 2 hybrid generations were tested on an 
individual plant basis using the Pressley strength tester and 2 
different length ■spacers11 (*0* and l/8 inch) between the jaws 
of the fiber clamps. With zero guage the results were reported as 
Pressley index units and with the l/8 inch guage results were 
reported as 1/8 inch (0.125) index units. The 20 Deltapine 15,
25 Sea Island, 20 F^, and 406 F^ plants were tested in this manner.
Population means for Pressley index units were Deltapine 15, 
7.08; Sea Island, 9.S9; F^, 7*78 (ranging from 7*40 to 8.11); and
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F2, 8.13 (ranging from 5*78 to 10.65). The 1/8 inch index results 
were 3*46, 5*73; 4*49, and 4*58 units, respectively, with the 
ranging from 4.33 to 4*63, and the F^ from 3*36 to 6.21 units.
Worley stated that the Pressley index ("0“ guage) F^ data 
indicated very strong partial dominance for ■weak* fiber, approaching 
complete dominance, but the data indicated absence of dominance 
for low strength. He also stated, however, that the 1/8 inch index 
(0.125 guage) data indicated absence of dominance in both F^ and 
generations.
No conclusion was drawn on the nature of gene action.
He concluded that the number of genes by which the parents 
differed were only a *few.* This was determined by the Castle- 
Wright formula, the Wright formula, and the frequency of recovery 
of parental types in the F2 population. The author stated, however, 
that these results seemed to be an underestimation of the nunber 
of genes involved.
The regression coefficient of the means of the 80 F^ lines 
on their Fg parent plants measured with the 1/8 inch guage spacer 
was concluded by the author to provide the most reliable indication 
of heritabillty of fiber strength. By this method, the estimated 
heritabillty was 50-60^. Strength index was not found to be 
significantly correlated with lint percentage in the F^ or the 
F^ populations.
Worley (43) discussed the influence of sample preparation 
on the accuracy of fiber tests. He stated that it was almost 
impossible to adequately sample material directly from a roller
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gin because there was only a slight amount of blending of fibers 
from adjacent seed during the ginning operation. By blending the 
material with a mechanical blender the ability to duplicate labo­
ratory results was increased. The author pointed out, however, 
that blending of fibers In the laboratory was a slow process and 
was not economically feasible with currently available equipment 
and that the blended sample may or may not adequately represent 
the original fiber population.
Worley suggested that in the case of saw ginned material, 
use of a sample of fiber derived from a large number of seed, 
rotation of the seed roll and mixing of the sample in the lint 
collection box or condenser would provide samples of lint more 
representative of the original population.
Duplicate determinations were measured for 1 fiber properties 
on 66 roller-ginned and 134 saw-ginned random fiber samples. The 
standard deviations of the differences in these duplicate determina­
tions for fiber strength were 0.31 and 0.07 Stelometer units 
for the roller-ginned and the saw-ginned samples, respectively.
Lint Percentage
McLendon (24) reported from his studies of a G. hirsutvm 
and G. barbadease hybrid that low lint percentage was dominant to
high lint percentage in the F , and in the F generation the orig-JL ^
inal percentages reappeared with variations extending beyond the 
extremes of the parental percentages. In this cross, Sea Island
served as the G. barbadenae parent and Cook's Big Boll was the 
G. hirsutmn parent. Lint percentages for the parental varieties 
ranged from 27-30$, and 3 5-38$, respectively. No actual data were 
reported on the F1 generation, but the F2 showed a range of approx­
imately 18-50$ lint, with no F2 mean lint percentage reported. He 
concluded that due to frequent fluctuation of lint percentage, no 
ratio for segregation could be obtained.
Leake (20) studied factors controlling lint percentage in 
Indian cottons. He worked with 232 samples from cultivated 
varieties of the United Provinces, such as members of G. neglect vim 
and G. arboretaa, ranging from 25-45$ lint. His results indicated 
lint percentage was a very complex character, dependent on 4 
factors: (l) number of fibers per seed; (2) weight of individual
fibers; (3) voluae of seed; and, (4) specific gravity of the seed. 
He concluded that variation in lint percentage must be sought 
indirectly through the effect of these 4 characters. No procedure 
for determining lint percentage was offered.
Meloy (25) reported, in studies of lint percentage and lint 
index of G. hirsutum varieties, that a decrease in weight of seed 
without corresponding decrease in weight of fiber would increase 
lint percentage. He pointed out that lint percentage was a measure 
of the relation of weight of fiber to weight of seed and not a 
measure of abundance of fiber. The method used by Meloy to deter­
mine lint percentage was to begin with a 100 gram sample of seed 
cotton, weight the seed from this sample and calculate the differen
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which resulted in percent lint. He also reported the development 
of a machine which would weight the seed obtained front a ginned 100 
gram sample of seed cotton and register directly the percent of lint.
Thadani (38) studied Inheritance of lint percentage in sev­
eral crosses between upland varieties, G. hirsutun. The crosses 
were: (1) No Lint x Lonestar; (2) No Lint x Texas Rust; (3) No 
Lint x Acala; and, (U) No Lint x Red Leaf. The “No Lint* variety 
had a lint percentage ranging from 0-10 and in the other 3 varieties 
this range was from 26-36% lint. No results were reported, 
however, the results in the F2 were very pronounced. The nunber 
of plants occurring in the F2 populations were 19, 55, 17, and 
136, for crosses 1, 2, 3, and U, respectively. An almost exact 
ratio of 3:1 occurred in the ¥2 favoring high lint percentage.
In each cross approximately 71-75% of the total nunber of F2 plants 
possessed high lint percentages. Lint percentage for this popula­
tion was reported only as "high* and “low,* and no explanation as 
to the range in either category. The author concluded high lint 
percentage was dominant to low lint percentage and that the ratio 
obtained indicated that lint percentage was controlled by 1 pair 
of genes.
Ware (39) conducted studies of inheritance of lint percentage 
in cotton involving 3 crosses (A, B, and C) between G. hirsutum 
and G. barbadense and 1 cross (D) between 2 varieties of upland,
G. hirsutum. Parental strains, F^ and F2 populations were studied. 
Upland varieties Winesap, Upright, and Sproull served as high lint
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parents, ranging from approximately 33 to 39* lint, and G. barbadense 
varieties, Pima and Sea Island, ranging from approximately 26 to 
32* lint, were the low lint percentage parents.
In cross *A“ (Winesap x Pima), the means of the parental 
strains differed by only approximately 1* lint. The means of the 
(26.3*) and F2 (24*7*) populations were considerably lower than 
those of either parent. He concluded from these results that low 
lint percentage was not only dominant, but intensified. Some 
indication of hybrid vigor was also reported.
Similar results were obtained from cross "B," (Pima x Upright) 
involving parents which differed by approximately 7*3* lint. The 
means of the segregating populations were only slightly below that 
of the lower parent. Ware stated low lint percentage appeared 
dominant here also but intensification was not evident, and there 
was no indication of hybrid vigor.
In cross **C“ (Sea Island x Winesap), the parental strains 
differed in lint percentage by approximately 9.9*. The F̂  mean 
was at an intergrade point between the 2 parental means, being 
approximately 5*6* higher than the mean of the low parent and 
approximately 4»3* lower than the mean of the high parent. From 
the results of the F̂ , he concluded that high lint percentage 
showed "incomplete11 dominance over low lint percentage.
The results of the "D* cross, involving a scant lint upland 
variety (approximately 5.5* lint) x Sproull, were similar to those 
in the ■C" cross, but the F-̂ mean was shifted toward the higher
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parental strain. This mean was 22.3* higher than the law parent 
mean and 6.45* lower than the high parent mean. In the popula­
tion of 706 plants, 532 were in the upper mode, shifting toward the 
higher lint parent, and 174 toward the scant parent. Thus, he 
concluded from the results and the approximate 3:1 ratio obtained 
in F2, that high lint percentage in this cross approached dominance 
even more than the “C“ cross, and that a single pair of genes con­
trolled lint percentage.
O’Kelly and Hull (28) studied Inheritance of lint percentage 
in crosses between G. hirsutum and G. barbadense. Miller (31*7 to 
32.7* lint) and Half and Half (41*3 to 45*9* lint) served as the 
G. hlrsutvm parents while Sea Island (29*5 to 31*5* lint) served 
as the low lint G. barbadense parents. Several intra-hlrsutun 
crosses were also made between the above mentioned varieties and 
another variety, Cleveland, with lint percentage ranging from 
5.1 to 9*4 only.
Results in the F^ and ?2 generations from each of these 
crosses were extremely variable, and only occasionally did segrega­
tion ratios occur.
The authors concluded that where segregation was sufficiently 
clear cut to give definite indications of ratios, it appeared that 
lint percentage was controlled by 1 pair of genes. In G. barbadense- 
hirautum and intra-hirsutun crosses, where segregation was evident, 
high lint percentage appeared to be partially or completely dominant.
Ware (40) made subsequent studies of the G. hirsutxm- 
G. barbadense crosses mentioned previously (Ware, 39), involving
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Inheritance of seed weight and lint index, as related to lint per­
centage heritabillty. The relationship of the generation in 
crosses A, 6, and C, to its parental strains in seed weight and 
in lint index was compared with the relationship of the genera­
tion to its parental strains in lint percentage* It was shown that 
the low degree of lint percentage in the first generation of the 
A and B crosses and the intergrade degree of lint percentage in the 
first generation of the C cross were resultants of the intensified 
seed weight and not a definite status of lint amount* He also 
stated that the lint percentage was suppressed, not because of a 
decrease in lint yield, but because the seed weight had increased 
through hybrid vigor. He concluded that since lint percentage was 
a complex character and was dependent on 2 physical parts of the 
plant, the weight of seed and amount of lint per seed, its inherit­
ance could hardly be due to 1 pair of genes.
0fKelly and Hull (29) conducted parent-progeny correlation 
studies involving several varieties (Trice, Miller, and Lonestar) 
of upland cotton, G. hirsutum. Parent plants, and their progenies, 
were tested on an individual plant basis. Parents were selected 
each year on the basis of normal to high yield and lint percentage. 
Progeny tests were duplicated and an average of the results was 
obtained. The 3 varieties were grown and tested in this manner for 
6 consecutive years. Strong correlations between parent lint per­
centage and progeny lint percentage, ranging from r - 0.474 to 
r * 0.804, were reported, with the exception of 1 variety, Lone star,
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grown in 1927 (r - 0.044)* Abnormal percentagea occurring that 
year and possible errors made while ginning, were suggested by 
the authors to be the causes of this exception. The authors also 
reported strong positive correlations between parent lint percentage 
and progeny yield, thus, concluding that there would be considerable 
value in selecting individual plants on good lint percentage qual­
ities for obtaining better yields.
Harland (10) pointed out that lint percentage was not a 
simple character but depended on the weight of the seed and on 
the weight of the lint, which were both complex characters. Harland 
Indicated that in earlier studies on G. barbedenae-G. hirsutup 
crosses, simple Mendelian results were expected but not always 
found. He stated the usual complex type of blending inheritance 
had been met with, which in Intervarietal crosses had been shown 
to behave in normal monohybrid fashion, but proved to be very 
complicated when followed out in G. hlrsutua x G. barbadense 
hybrids. He concluded that •variations in lint percentage occurred 
from day to day on the same plant, which Balls had reported was 
probably due to the changing nunber of epidermal cells which sprout 
into fibers.*
Klme and Tilley (19) in studies made on hybrid vigor of 
upland cotton, G. hirsutun, involving crosses between Coker 100, 
Stoneville,and Deltapine 11A, concluded that partial dominance of 
high lint percentage was indicated. The mean lint percentage of 
the generation for 2 years testing was slightly below that of
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the higher parent, but above the average of the parental means.
In the Y^ and however, a reduction in lint percentage was 
found, which was attributed to reduction in vigor compared with
*1-
Gonzales (8) studied lint percentage in crosses between 
Delfos 9169 and (A x B) 293> G. hirsuttsn. having lint percentages 
of 36.8 and 38.6, respectively. Parent plants and 213 plants 
were tested individually for lint percentage, which was determined 
by:
wt. lint (gn.) -X IOO
wt. lint ♦ wt7 seed (g®-}
The Fg generation mean for lint percentage was 36.2 with a range 
of 31*4 to 41.8%. He concluded that lint percentage was a quanti­
tative character determined by a large number of genes. A 
correlation coefficient of r - -0.048 was reported between lint 
percentage and Pressley index (fiber strength).
Isaac (13) studied inheritance of lint percentage in an 
intra-hirautum hybrid involving Stoneville (mean lint percent - 
35*9) and Delta Smooth Leaf (mean lint percent - 42.8). Lint 
percentage was determined on individual plants, in the same manner 
as reported by Gonzalez (9), on the parent and 212 F2 plants. The 
Y2 generation showed a complete range in lint percentage from 36.6 
to 45.5, with a mean of 40.9%* It was pointed out, however, that 
the Stoneville plant used in the cross probably had a lint percentage 
of approximately 37-38%, therefore, being higher than the mean of 
the Stoneville strain. He concluded that results indicated lack
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of dominance (intermediate) for lint percentage frcm hia studies 
on the F2 plants, and that the nunber of genes by which the parents 
differed for this character was not more than 3 or 4 pairs.
Limaye (22) investigated inheritance of lint percentage 
in 3 crosses between Deltapine 15» G. hirsutun. and Sea Island,
G. barbadense. involving parents, and F2 generations. These 
crosses were:
(1) Deltapine 15 (40. 5* lint) x Sea Island (29.5* lint)
(2) Deltapine 15 (39.5* lint) x Sea Island (27.7* lint)
(3) Deltapine 15 (40.8* lint) x Sea Island (32.3* lint)
The F^ means for lint percentages for these 3 crosses were
31.8, 33*4, and 33*5, respectively. Reports of F2 means were: 
cross # 1 - 30.7* (372 plants ranged from 16.7 to 42.2*); cross # 2 - 
30.4* (298 plants ranged from 12.7 to 41.4*); and, cross # 3 - 31.3* 
(282 plants ranged from 19*5 to 42.8*). He reported that partial 
dominance occurred for low lint percentage for the 1st and 3rd 
crosses. In the 2nd cross the mean of the F^ was essentially equal 
to the arithmetic average of the parents, indicating absence of 
dominance. The author stated that no conclusions were drawn re­
garding the number of genes governing lint percentage, but results 
indicated that parent types of the upland variety could have been 
recovered from a relatively 1 F^ population. Heritability for 
lint percentage was estimated to be approximately 95*6*.
Ferrer-Monge (7) made studies of inheritance of lint percent­
age on 85 F^ lines of a cross between Deltapine 15» G. hir sutun.
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and Sea Island, G. barbadense. Lint percentage data were obtained 
from these F^ lines, 166 Deltapine 15 plants, and 150 Sea Island 
plants on an Individual plant basis. Deltapine 15 had an average 
of 42.9% lint, with 28.9% for Sea Island. No F^ line had lint 
percentage equal to that of the Deltapine 15 parent, while 18 
lines resembled the Sea Island parent and 23 lines had lint per­
centages below the range of Sea Island. He attributed this to the 
large nunber of lines with abnormally low lint density. Using 
regression coefficient of F^ lines on their F2 parent plants, as 
an estimate of heritabillty of lint percentage, it was found to 
be 77%. Effectiveness of selection in F2 was indicated by 64% 
recovery of high lint percentage lines in the Y y
Recurrent Selection
Jenkins (14) used a method of plant breeding which is 
essentially the same as recurrent selection. On the basis of 
previously collected data which indicated that inbred lines be­
come stable for yield prepotency early in the breeding period 
he suggested the possibility of producing synthetic varieties 
among short-time inbred lines for use in sections where hybrid 
com might not be economically feasible. The essential steps 
of this procedure are as follows:
1. The Isolation of one-generation selfed lines.
2. Testing these lines in top crosses for yield and other 
characters to determine their relative endowments with 
respect to genes affecting these characters.
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3. Intercrossing the better-endowed selfed lines to 
produce a synthetic variety.
Repetition of the above process at intervals after 
each "synthetic variety" has had 1 or 2 generations of 
mixing, possibly with the inclusion of lines from 
unrelated sources.
The author concluded that the chance of obtaining lines of 
outstanding performance in hybrids was greater through selection 
among large numbers of inbred lines rather than within lines. He 
also concluded that yield prepotency of lines in hybrids as 
measured by their top crosses may be determined very early in the 
inbreeding program.
Hull (12) outlined "recurrent selection" as a breeding 
method for specific combining ability (high yield) in com. The 
plan consisted of recurrent selection, in a crossbred lot of com, 
for combining ability, with a single homozygous line used as a 
tester. (The crossbred lot could be a ccmnon variety, a cross of 
varieties, or a cross of inbred lines.) The procedure was as 
follows:
Year I - One hundred or more plants, selected at random 
with respect to evidence of inherent vigor, in 
the crossed lot were self-pollinated, and pollen 
of each one was used separately on silks of the 
tester line.
Year II -Yield performance on the 100 test hybrids was recorded.
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Year III - Ear-rows were gro»m from selfed seed of 10 or 
more plants which had the higher yielding test 
hybrids and numerous crosses were made between, 
but not within rows. Selection of plants for 
intercrossing was used only against pest and 
weather damage.
One cycle of breeding was completed in 3 years. The next 
cycle began with bulked Intercross seed from the last operation 
of the proceeding cycle and the same tester line. Cycles may 
recur continuously. No data were reported.
Hnl1 suggested that theoretically this method of selection 
for combining ability was superior to the method of general selec­
tion.
Comstock, Robinson, and Harvey (6) introduced a breeding 
method called “recurrent reciprocal selection,® which was designed 
to make maximun use of both general and specific combining ability. 
Two sources of material, “A" and “B,“ were used as a starting 
point. These could be 2 varieties, 2 synthetic varieties, or 2 
?2 generation plants.
The procedure was outlined as follows:
Year I - Out-cross each of about 200 plants from source 
“A“ with 4-5 plants from source *B“ and each of 
about 200 plants from source *B“ with 4-5 plants 
from source “A." Self-pollinate all plants used 
as pollen parents in these out—crosses.
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Year II - Conduct 2 field trials for comparisons of the 
progenies made in the first year* (One from 
*A* and 1 from *B.*) All seed from the 4-5 
crosses involving a single pollen parent would 
be bulked to produce a single progeny from that 
parent.
t
Year III - Plant seed produced by self-fertilization the 
first year, using seed from only those plants 
in each of the source groups (*AW and "B*) whose 
progenies were superior in field trials the 
second year* Within each source group, make 
all, or a large nunber, of the possible single 
crosses between plants from which seed were 
planted.
Years IV, V, and VI - Repeat procedures of 1st, 2nd, and
3rd years, using as a starting point, the group 
■A* and “B* seed produced the 3rd year.
The authors concluded that this method was definitely 
superior to selection for general combining ability for loci at 
which there was over-dominance, or if a situation analogous to 
that with over-dominance existed due to linkage. The method was 
also concluded to be superior to that proposed by Bull for loci 
at which there was partial dominance*
Sprague and Brimhall (34) investigated the effectiveness of 
inbreeding and recurrent selection for increased oil percentage in
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corn. The authors stated that under a system of Inbreeding and 
selection, within inbred lines, a potential ceiling was established 
at the time of the first selfing, determined by the genotype of the 
plants selected. They suggested a much higher potential ceiling 
might be established by a somewhat different approach. This 
approach was to evaluate a series of individual plants for a 
given character, truncate the frequency distribution at some 
desired level, and intercross the individuals composing the trun­
cated tail. This recombination would then serve as source material 
for a new cycle of selection.
This recurrent selection method was evaluated by selection 
of material consisting of reciprocal backcrosses involving a single 
cross. The mean oil percent of the original population was 7*2% 
with that of the parents selected from this population being 
approximately 8.5$« After 1 cycle of recurrent selection, the 
resulting population had a mean oil percentage of 8.6• This dif­
ference, being only slightly more than the mean of the parents, 
was attributed by the authors to be due to method of sampling.
The mean oil percentage of the population resulting from the 
second cycle of recurrent selection was 10.5* Essentially the 
same results were obtained in a second experiment conducted at 
this time using selections from the F2 as a starting point.
The authors stated that from comparison of these results 
with those obtained by selection during inbreeding that recurrent 
selection, at the end of a 5 year period, was 2.6 times more 
effective than the inbreeding selection procedure.
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Additional studies of this same type were made by Sprague, 
Hiller, and Brimhall (35)* Results showed the mean oil percentage 
of the original population to be 4*2̂  (ranging from 2.5 to 5* 556); 
after the first cycle of recurrent selection, it was 5*256 (ranging 
from 4.0 to 8.056); and after 2 cycles, reached 7*056 (ranging from 
5*5 to 9*556).
After 5 generations of inbreeding and selection, the mean 
oil percentage increased from 4*97$ to 5.6256, an average of 0.13^ 
oil increase per year while recurrent selection practiced for 2 
cycles resulted in an average oil increase of O.4156 per year.
It was suggested by the authors that random mating after 
intercrossing might Increase the efficiency of recurrent selection 
since it would conserve genetic variability.
Johnson (16) studied the effectiveness of recurrent selection 
on the general combining ability in sweet clover, Mel Hot us 
officinalis. Lam. This study was conducted to determine the extent 
of variability in the general combining ability in an unselected 
population of Madrid, a variety of biennial yellow sweetclover and 
to determine the effectiveness of the first cycle of recurrent 
selection in changing the population distribution. Crosses were 
made among 10 lines which had been selected for superior top 
cross performance. The open-pollinated progenies of the 10 selected 
Madrid plants had a mean performance of 11656 of that of the conmer- 
cial variety, Madrid, while the first cycle recurrent selection 
population mean was 121.156 of Madrid. The author concluded that
ko
the large positive gains In a single cycle of recurrent selection 
Indicated that this breeding procedure may be an effective method 
of breeding forage plants.
According to Johneon (17) the results of the second cycle 
of recurrent selection Indicated that the mean of the 10 plants 
selected from the first cycle material as parental lines for the 
second cycle was 1U&% and the second cycle population mean was 
152$ of Madrid. The author concluded that the performance of 
selected plants from this second cycle of recurrent selection 
indicated that the opportunities for further genetic advance 
might be as great in the third as in each of the 2 previous cycles.
Johnson and Goforth (IB) conducted experiments comparing 
controlled mass selection and recurrent selection, as effective 
breeding methods for Improving yield of sweetclover, Mel 1l otus 
officinalis. The mean yield of the original population, from 
which selections were made, was 91.9$, and after U generations of 
mass selection 111.2$ of commercial Madrid (variety used as a 
check); a gain of nearly 20$. However, the mean of the first 
cycle of recurrent selection, conducted the previous year by 
Johnson (16), based on a progeny test for the general combining 
ability was 121.1$ of that of Madrid. From these data, the authors 
stated that it might be inferred that 4 generations of visual 
selection for desirable plants, with respect to combining ability, 
in the 2nd year was not as effective as a single cycle of recurrent 
selection based on progeny perfonuance.
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Jenkins, Robert, and Findley (15) studied the efficiency of 
recurrent selection in concentrating genes for resistance to leaf 
blight of com caused by i^thosporiun turcicun. Material used
was a cross between a resistant and a susceptible inbred line and 
a backeross of this hybrid to the susceptible parent inbred* Three 
successive cycles of recurrent selections for leaf blight resistance 
were included in this study. They stated that the first 2 cycles 
of recurrent selection were very effective in improving the mean 
leaf blight scores of the resulting populations. Of 18 differences 
between means following these 2 cycles of recurrent selection, 16 
were positive; 14 of these were highly significant, 1 was signifi­
cant, and 1 was non-significant. They pointed out that the effect 
of the 3rd cycle of selection was inversely proportional to the 
amount of improvement accomplished by the first 2 cycles. Eight 
of the 9 differences involved in this cycle were positive, but 
only 4 were significant. Two of these 4 occurred in groups where 
losses in resistance had followed the first or second cycle of 
recurrent selection.
The authors concluded that 2 generations of recurrent selec­
tion were sufficiently effective to be warranted, and the need for 
a third cycle of selection depended on the amount of improvement 
accomplished by the first 2 cycles.
Newman (27) conducted a study of effects of recurrent selec­
tion on fiber strength and lint percentage from material origi­
nating freon a cross between 2 G. hir sutun varieties. Eight lines
U2
from the cross Deltapine 14.-312 x AHA 6-1-4 were crossed in all 
possible combinations, resulting in a total of 1,223 plants in the 
recurrent selection population. Tills population, as a whole, and 
the individual intercross populations, were compared to an 
population consisting of 155 randomly selected plants. Comparison 
was made on the basis of frequency distribution of plants above 
the means of the parents for both lint percentage and fiber strength.
Deltapine 14-312 had 40.2% lint and a fiber strength of 
8.0 Pressley index units, whereas AHA 6-1-4 had 32.4% lint and 
9.6 Pressley index units. Means for the parents were 36.3% lint, 
and 8.8 Pressley indices. On an individual plant basis, only 33% 
of the F2 population were above the mean of the parents for lint 
percentage, as compared to 88% of the first cycle of recurrent 
selection. However, a higher percentage of plants above the mean 
of the parents for fiber strength was recovered in the F^ than 
in the first cycle of recurrent selection. A rather strong 
partial dominance for high strength in the F2» different environ­
mental effects, and relatively poor performance of 5 of the 8 
lines for strength were offered, by the author, as possible 
explanations for this low percentage of high strength plants in 
the recurrent selection population.
Considering the Individual intercrosses in comparison with 
the F̂ , 18 out of 27 (66%) had a higher percentage of plants above 
the means of the parents in respect to both lint percentage and 
fiber strength than did the F2*
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It was concluded by the author that selection for high lint 
percentage and fiber strength in the recurrent selection population 
would be more effective than selection among plants in the F2 
population.
Massey (23) investigated the effects of the first cycle of 
recurrent selection on fiber strength in an interspecific cross of 
cotton. Prior to Massey*s study a cross had been made in an attempt 
to combine the high fiber strength of Sea Island, G. barbadense. 
with other desirable characters, including lint percentage, found 
in the Deltapine 15 variety, G. hirsutua, of American Upland cotton. 
In addition to the parental strains of the original cross, the 
material studied by Massey included progenies derived from 8 
F3 lines which had been selected as intercross parents, and 20 of 
the 28 possible intercrosses among the 8 selected F^ lines.
The criteria used for selecting the 8 lines included 
lint percentage, boll size, earliness and fiber strength. The 
20 intercross populations which included 84 intercross progenies 
contained a total of 1,023 plants. All hybrid plants derived from 
crosses between 2 lines were designated as an intercross popula­
tion, while the hybrid plants derived from an individual cross 
between 2 F^ plants were designated as an intercross progeny.
Fiber strength determinations were made with the Pressley strength 
tester at l/8 inch guage.
Massey stated that based on fiber strength of the 8 F^ lines 
and of their F^ progenies, strength classification was consistent
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for 5 of the 8 linea. Two of theae 5 lines were classed &a low 
In strength, 1 line was claaaed aa intermediate and 2 linea were 
rated moderately high. Of the remaining 3 lines, 2 were claaaed aa 
having low to intermediate fiber strength and 1 line was rated 
moderately high to high. The performance of theae latter 3 lines 
agreed in a ■general” way with the performance of their F^ progenies.
Considerable variation occurred among intercross populations 
with respect to potential value for use in breeding. Seme popula­
tions had no valuable intercross progenies while others had all 
intercross progenies of high value. Large differences occurred 
among the 8 F-j linea in their performance as parents in inter­
crosses. Some lines gave inferior results as a whole in intercrosses;
\
others gave Intermediate hybrid progenies; some produced high strength 
progenies in intercrosses.
Fifty-four percent of the intercross progenies tested for 
strength appeared to have potential value for obtaining lines 
with the high fiber strength of Sea Island through selection. The 
author concluded that selection in the first cycle of recurrent 
selection was worthwhile and that enough genetic variation was 
present to make further fiber strength improvement by recurrent 
selection feasible.
Shepherd (33) studied fiber strength and lint percentage 
in the progenies from 95 plants that had been selected from the 
first intercross population of the recurrent selection breeding 
program which was investigated by Massey (23)* A continuous range
occurred in the means of the 95 lines for fiber strength and the 
average mean fiber strength of the 95 lines was higher than the 
arithmetic average of the parental strains. A rather large nunber 
of lines and individual plants occurred with high fiber strength 
and having considerable genetic variation occurring among them.
It was concluded that little difficulty should be encountered in 
selecting a large number of plants with genotypes for fiber strength 
equal to or approaching that of Sea Island, G. barbadenae, the high 
strength parent. The estimate of heritability for fiber strength 
(30$), which was determined by using the regression coefficient of 
parent plants on the line means, and the fact that high strength 
parent plants tended to produce high strength lines indicated that 
selection of plants for high fiber strength from the first inter­
cross population would have been very effective.
There was a continuous range in the means of the 95 lines 
for lint percentage but the average mean lint percentage for the 
95 lines was higher than the arithmetic average of the parental 
strains. Four of the 95 lines had means for lint percentage 
essentially equal to the high lint parent, Deltapine 15, G. hirsutum. 
Thirty linea had lint percentage means approaching this level and 
an additional 11 lines had individual plants with lint percentages 
equal to the upper range of the Deltapine 15 parental strain. A 
rather large number of lines occurred having means for lint percent­
age or containing high lint percentage plants, and having a consid­
erable degree of genetic variation occurring within them. It was
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concluded that little difficulty should be encountered in selecting 
a large number of plants with lint percentages equal to or approach­
ing that of Deltapine 15.
A moderately strong significant negative correlation was 
found to eocist between fiber strength and lint percentage (r ■ -0 .51) 
which indicated that partial linkage probably occurred between 
these 2 characters. However, it was suggested that the occurrence 
of several lines moderately high in both characters indicated a 
possibility of obtaining lines with fiber strength equal to Sea 
Island and lint percentage equal to Deltapine 15 through additional 
cycles of recurrent selection.
MATERIALS AND METHODS
The materials used in this investigation included the 
Gossypium hirsutum and G. barbadense parents of the original inter­
specific hybrid, the progenies (lines) grown from 8 plants which 
were selected as intercross parents for the second cycle of the 
recurrent selection breeding program, and the progenies of the 
28 possible line intercross combinations which were derived frcta 
intercrosses made among these 8 lines. In thi3 dissertation, the 
term *line intercross combination* refers to the total hybrid 
plants which were derived from crosses made between any 2 of the 
8 selected intercross parental lines.
The original interspecific cross was made at Baton Rouge 
in 1954 between Deltapine 15, G. hirsutuni, and Sea Island,
G. barbadense. A portion of the seed harvested from this 
cross was sent to Iguala, Mexico, where plants were grown in 
the winter of 1954* In 1955» an F2 population, consisting of 
1,391 plants, was grown in Baton Rouge from the selfed seed pro­
duced on F^ plants in Mexico. These F£ plants were evaluated 
for lint percentage and fiber strength. Frau these results, 51 
F2 plants were selected as being relatively superior in both lint 




Fifty-one F-j lines, which were progenies of the plants 
selected from the F^ population on the basis of high lint percent­
age and high fiber strength, were grown in 1956 from open-polli­
nated seed. These F̂  lines were evaluated on the individual plant 
basis for high lint percentage, high fiber strength, superior boll 
size and earliness of maturity. From this F-j population, 8 superior 
lines were selected.
In 1957, these 8 selected F3 lines were regrown from remnant 
open-pollinated seed that had been kept in storage and intercrossed 
in 20 of the 28 possible line intercross combinations. In 1958,
1.023 plants, which constituted the first cycle recurrent selection 
population, were grown from these 20 line intercross combinations. 
The fiber strength data for the 1,023 plants of this first cycle 
recurrent selection population were reported by Massey (23)•
From the first cycle recurrent selection population of
1.023 plants, 95 plants were selected for high fiber strength and 
high lint percentage. The term “first cycle recurrent selection 
population" refers to all of the hybrid plants which were derived 
from intercrosses among the 8 F^ lines used in the first cycle of 
the recurrent selection breeding program.
In I960, progenies of the 95 plants which were selected from 
the first cycle recurrent selection population, were grown from 
open-pollinated seed at the Perkins Road Agronomy Farm. Open- 
pollinated seed cotton was harvested from approximately 10 plants 
within each progeny. Lint percentage and fiber strength were
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studied for 946 plants representing these 95 progenies and for 22 
Sea Island and 30 Deltapine 15 plants (33).
From theae 95 progenies grown in I960, 12 superior progenies
were selected. The criteria used for selecting these 12 progenies 
were primarily high lint percentage and high fiber strength. How­
ever, some consideration was also given to certain desirable 
agronomic traits, including superior boll size and earliness of 
maturity. These 12 progenies from the first cycle recurrent 
selection population were selected as potential intercross parents 
for the second cycle of recurrent selection.
On May 22, 1961, remnant open-pollinated seed from each of
the 12 plants that had produced the superior progenies in I960
were planted again in progeny rows on the Perkins Road Agronomy 
Farm at Baton Rouge. These 12 progenies or lines were grown on 
Olivier silt loam soil in one replication on single rows 42 inches 
apart. The rows were approximately 100 feet in length and 2 
3eed per hill were planted in hills approximately 24 inches 
apart. A 12-12-12 fertilizer was applied at the rate of 500 
pounds per acre and the soil was fumigated for nematode control 
with 50'! Nemagon at the rate of 1 gall on per acre approximately 4 
weeks prior to planting.
A very poor stand was obtained for these 12 lines, with 
some of the lines having only a few plants. Because of the sparse 
stand, the plots were not thinned and some hills contained 2 plants. 
On August 7» 8 of these 12 lines were selected to be used as the
intercross parents for the second cycle of recurrent selection. 
These 8 lines, which were numbered 2, 5, 7, 8, 9, 10, 11, and 12, 
were selected for apparent superior agronomic properties and 
because each of the lines contained an adequate nunber of plants 
to allow for the selection of at least 8 plants per line to be 
used for intercrossing among the lines.
Subsequently, 8 plants within each of the 8 lines were 
selected for superior agronomic traits and were tagged and labeled 
with the respective plot and plant numbers. Crosses were made in 
all possible combinations among the 8 lines, using the 8 plants 
selected within each line as parents. Ekaasculations were made 
from 2:00 to 4:00 p. m. and the emasculated flowers were pollinated 
the following morning from 7:30 to 10:00 a. m. Each cross was 
labeled with a tag on which the line and plant number of the male 
parent was recorded. The identification number of a plant con­
sisted of the line number in which the plant occurred plus a
number assigned to each plant selected within a line. For example,
for plant number 2 in line 9, the identification number was 9-2. 
Crosses were made from August 8 through August 25, at which time 
crossing was terminated due to cessation of flowering.
Due to unfavorable weather conditions, the amount of flower­
ing on these plants was rather low. As a result, most of the 
blooms on the 8 selected plants within each line were used for
intercrossing. However, attempts were made to obtain selfed seed
also from each of the selected plants within each line. Unfortu­
nately, many of the plants produced no selfed seed and several 
plants produced only a very small number of selfed seed.
The crosses were harvested separately during October as the 
crossed bolls matured and opened. The tag identifying the male 
parent was harvested with each respective cross and the line and 
plant number of the female parent plant was recorded on the paper 
bag in which each cross was harvested. Seed cotton from selfed 
bolls was also harvested separately from each of the intercross 
parent plants on which selfed bolls occurred. Finally, the seed 
cotton from approximately 10 open-pollinated bolls was harvested 
from each of the parent plants used in the intercrosses.
The seed cotton from each cross and that harvested from 
each plant producing selfed bolls was ginned separately on a 
roller-type laboratory gin. The selfed seed from each plant 
harvested and the seed from each harvested cross were acid delinted 
treated with Ceresan-M and placed in small coin envelopes on which 
the proper identification mmbera were recorded. The seed from 
reciprocal crosses involving the same parent plants (e. g. 9-4 x 12 
and 12-1 x 9-4) were bulked and the total number of seed occurring 
within each combination was recorded.
The seed cotton that was harvested from open-pollinated 
boll3 from each of the parent plants used in the intercrosses was 
ginned separately on a saw-type laboratory gin. Lint percentage 
and fiber strength data were obtained for each of these plants.
Using lint percentage and fiber strength as criteria, 4 of 
the parent plants used for intercrossing, which were superior in 
both of these characters, were reselected within each line. Only
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plant intercross combinations which were derived from crosses 
involving these reselected parent plants were included to constitute 
the second cycle recurrent selection population. The number of seed 
per plant intercross combination ranged from 4 to 128. Plant com­
binations which were derived from the reselected parent plants but 
contained fewer than 16 seed were discarded. The norm, that each 
selected plant intercross combination should contain at least 16 
seed, was established in order to increase the possibility of 
growing a sufficient number of plants to adequately represent 
each plant intercross combination that was investigated.
The term *plant intercross combination* refers to an indi­
vidual cross made between a single plant from one line and a 
single plant from another line. For example, plant 2 of line 2 
wa3 crossed with plant 2 of line 8 and the plant intercross 
combination was designated 2-2 x 8-2. This plant intercross 
combination, 2-2 x 8-2, was only one of the 4 different plant 
intercross combinations occurring in line intercross combination 
2 x 8 .  Plant intercross combinations 2-3 x 8-1, 2—4 x 8-1 and 
2-4 x 8-2 were also included in line intercross combination 2 x 8 .
The term nsecond cycle recurrent selection population* 
refers to all of the hybrid plants which were derived from inter­
crosses among the 8 parent lines used in the second cycle of the 
recurrent selection breeding program.
Seed derived by continuous selfing from the original 
G. hirsutum and G. barbadense parent plants and seed of the plant
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intercross combinations* which represented the second cycle recur­
rent selection population, were planted by the author on 
May 11, 1962, as progenies, at the Red River Valley Agricultural 
Experiment Station at Bossier City, Louisiana.
(In July, 1961, the author became a staff member of the Red 
River Valley Experiment Station, and was engaged in cotton breeding 
work there at the station. Consequently, the materials, which 
were to be evaluated for the second cycle of this recurrent 
selection program, were grown at this location.)
These plant intercross combination progenies were planted 
on Yahola very fine loamy sand in 1 replication on single rows 
that were 40 inches apart and 50" feet long. An 8-8-8 fertilizer 
was applied approximately 3 weeks prior to planting at the rate 
of 500 pounds per acre and anhydrous anmonia was applied a3 a side 
dressing approximately 4 weeks after planting at the rate of 20 
pounds of nitrogen per acre*
The progenies of the plant intercross combinations contained 
a maximum of 20 hills each. The hills, which were spaced approxi­
mately 30 inches apart, were planted at the rate of 2 seed per 
hill. Many of the plant intercross combinations had fewer than 
40 hybrid seed available for planting, in which cases, 2 seed 
were planted per hill until the seed supply was exhausted. The 
minimum number of hills per plant combination was 8. The stand 
was not thinned and in many of the hills 2 plants occurred. 
Insecticides were applied when necessary to control injurious 
insects.
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A total of 124 different plant intercross combinations were 
grown in 1962 which represented all 28 possible line intercross 
combinations among the 8 lines which had been selected as parents 
for the second cycle of recurrent selection. A total of 1,916 
plants occurred in the 124 plant intercross combinations, with 
the number of plants per combination varying from 3 to 31• Only 
18 plant intercross combinations had fewer than 10 plants occurring 
within them, and only 1 combination having fewer than 5 plants. 
Thirty-two of the plant intercross combinations had 20 or more 
plants each.
The 28 possible line intercross combinations that were 
represented by the 124 plant intercross combinations, the individual 
parent plants involved in the plant intercross combinations con­
stituting each line intercross combination, the number of plant 
intercross combinations occurring per line intercross combination, 
and the total number of plants per line intercross combination 
that were grown at Bossier City in 1962 are shown in Table I.
The number of plant intercross combinations which constituted 
a line intercross combination varied from 1 for line intercross 
combination 7 x 12 to 10 for line intercross combination 7 x 8 .
Each of 3 line intercross combinations was represented by only 
2 different plant intercross combinations. The remaining 24 line 
intercross combinations were represented by 3 or more different 
plant intercross combinations each.
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Table I. Line intercross combinations, parent plants involved in 
these combinations, number of plant intercross combina­
tions involved and nuaber of plants per line intercross 





of the first 
parent
Plant numbers 
of the second 
parent
No. of plant 
intercross 
combinations




2 X 5 2, 3 and 4 2 and 4 3 39
2 X 7 1, 2 and 4 1, 3 and 4 4 45
2 X 8 2, 3 and 4 1 and 2 4 51
2 X 9 2 and 4 3 and 4 3 32
2 X 10 2 and 4 3 and 4 3 402 X 11 1 and 3 1 and 2 2 34
2 X 12 1 and 2 2 2 22
5 X 7 1, 2 and 3 1, 2, 3 and 4 7 129
5 X 8 1, 2 and 3 1, 3 and 4 5 81
5 X 9 1, 2, 3 and 4 1, 3 and 4 6 110
5 X 10 1, 2 and 3 1, 2 and 3 5 82
5 X 11 1, 2 and 3 1 and 2 4 69
5 X 12 1 and 2 1, 2, 3 and 4 4 63
7 X 8 1, 2, 3 and 4 1, 2, 3 and 4 10 171
7 X 9 1, 2 and 3 2, 3 and 4 5 86
7 X 10 2 and 3 3 2 35
7 X 11 1, 2, 3 and 4 1, 2, 3 and 4 5 87
7 X 12 4 1 1
8 X 9 1, 2 and 3 1, 2, 3 and 4 8 1238 X 10 1, 2, 3 and 4 1 and 3 5 778 X 11 1, 2, 3 and 4 1, 2, 3 and 4 7 948 X 12 1 and 4 2 and 3 3 39
9 X 10 2, 3 and 4 1, 3 and 4 6 103
9 X 11 2, 3 and 4 1, 2 and 3 4 60
9 X 12 3 and 4 1, 2 and 3 4 65
10 X 11 1, 3 and 4 1, 2, 3 and 4 6 8510 X 12 1, 3 and 4 1, 2 and 3 3 40
11 X 12 1 and 3 2, 3 and 4 ¥>
Total 124 1,916
From 1 to 4 plants In each of the 8 parent lines were in­
volved in the 28 line intercross combinations. One line intercross 
combination, 7 x 12, involved only 1 parent plant from each line; 
while in each of the line intercross combinations 2 x 12 and 7 x 10,
1 plant from 1 line was crossed with 2 plants of the second line.
Four of the line intercross combinations were derived from crosses 
involving 2 parent plants from each parental line. Seven line 
intercross combinations consisted of intercrosses between 2 plants 
of 1 line and 3 or more plants of the second line. In the remaining 
±h line intercross combinations, at least 3 plants from each of 
the parental lines were involved in the plant intercross combinations 
constituting these line intercross combinations. In only 3 of the 
line intercross conbinations, 7x8, 7 x 11, and 8 x 11, were all 
U selected plants in each line used as parents of the plant inter­
cross combinations representing these line intercross combinations.
Open-pollinated seed cotton was harvested from each plant 
grown in 1962. This harvesting was done within a period of about 
U weeks, beginning the first part of October. Approximately 10 
to 15 bolls of seed cotton were harvested from each plant occurring 
within the 12J+ plant intercross combinations and the rows of 
G. hirsutum and G. barbadense. Seed cotton from each plant was 
placed in a separate 8 lb. Kraft paper bag which had been labeled 
with the proper identification mmber. The seed cotton from each 
individual plant was ginned separately on a saw-type laboratory gin 
at the Red River Valley Experiment Station.
Lint Percentage
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Lint percentage was determined for each plant after ginning 
and before the lint samples were taken for fiber strength analysis. 
The method of determining lint percentage was by weighing to the 
nearest one-tenth of a gram the seed and lint, and recording these 
weights separately. Lint percentage was then calculated by the 
following formula:
lint percentage - —  ---  lint (in   x 100wt. of lint + wt. of seed (in gms.j
Fiber Strength
Fiber strength determinations were made on the Stelometer 
strength tester, which was designed at the Tennessee Agricultural 
Experiment Station, University of Tennessee. Strength determina­
tions were made on the basis of the number of kilograms of force 
required to break 1 milligram of fiber cut to a length of 1.5 cm.
(the width of the clamps used for breaking the fiber). A more 
thorough description of this instrument was given in the Review 
of Literature section of this dissertation.
After ginning, the lint was first used in determining lint 
percentage, and then prepared for fiber strength determinations.
The procedure for preparing the sample and determining fiber strength 
was as follows:
(l) The entire sample of lint from the seed cotton ginned 
from each plant had accumulated in the small lint 
collection box attached to the laboratory gin. After
ginning had been completed, the entire lint sample 
from each plant was pressed flat and rolled together 
in a more or less cylindrical form. The smaller 
sample of lint which was used for fiber strength 
determinations was taken from approximately the center 
of the entire rolled sample of lint obtained from 
each plant.
A portion of lint (approximately 10 grams) from each 
plant was randomly selected from the entire sample 
of lint which had been obtained from the saw-type gin. 
The lint samples were then taken to Baton Rouge where 
fiber strength determinations were made in the Cotton 
Fiber Testing Laboratory located in the John M.
Parker Agricultural Center. Fiber strength determina­
tions were conducted by the fiber technicians 
employed in this laboratory.
Approximately 24 hours prior to testing, the bags 
containing the individual samples of lint were placed 
in the air conditioned laboratory so that they might 
become *conditioned.* In the laboratory where the 
strength determinations were made, temperature was 
maintained at 70° F. with a relative humidity of 65%* 
Prior to testing each day, and at intervals during 
the day, the Stelemeter was checked to see that it 
was level, and that the pendulun moved at the proper
rate (1 kilogram per second). Proper settings for 
the elongation indicator were also ascertained.
The sample to be tested was removed from the bag; 
the roll of lint was pulled apart approximately in 
the center, with one half placed on top of the other 
so that the separated ends were together. Loose 
fibers from the separated ends were removed.
By holding a Fibrograph comb in one hand and the 
“doubled” sample in the other, a sample of fiber was 
then placed on the comb. This was done by moving 
the separated ends of the lint sample over the teeth 
of the comb.
After the sample had been placed on the comb, a 
second Fibrograph comb was used to comb the sample.
The combing process consisted of only 3 or U gentle 
strokes to parallel the fibers to be tested.
A spring-loaded clip was then used to obtain the smal1 
sample to be tested. After securing one end of a 
small bunch of fibers in the clip, the sample was 
removed from the comb and recombed to remove any 
excess fibers, broken fibers and neps that might have 
occurred. Each sample was combed in the same manner 
to reduce a possible bias.
The small sample of parallel fibers was then placed 
across the Stelometer clamps, which had been previously
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secured in the loading vise, with a l/8 inch spacer 
between them. The sample of fibers was secured on 
the opposite end by a spring-loaded clip mounted 
on the vise. The clip used in removing the small 
sample from the comb was then attached to a small 
hook, which, in turn, applied a stress of 100 grams 
to the sample being placed across the clamps.
(11) The clamps were closed and a screw at the top of 
each clamp was tightened until the torsion vise 
began to twist. A torsion spring in the vise 
allowed it to turn slightly when a torque force of 
8 inch-pounds was applied to the screws. This 
resulted in uniform tightening of the jaws securing 
the fibers in each clamp.
(12) The clamps, containing a sample of fiber, were then 
placed in the tester and the pendulvm released.
(13) As the pendulum began to move an increasing force 
was applied, tending to separate the clamps securing 
the fibers. When the sample of fiber was broken, the 
indicator registering the breaking force inmedlately 
stopped.
(14) The breaking force was recorded to the nearest one- 
hundredth (0.01) kilogram as registered by the indica­
tor (range of this indicator “ 2.00 to 7.00 kg.). 
Values in the extremely low ranges (below 2.5) were 
not used because of a possible bias due to small sam­
ple size.
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(15) The clamps were then removed from the tester and fibers 
extending beyond the sides of the clamps were cut off 
flush with the clamp. This established a standard 
length of sample (1.5 cm.).
(16) The clamps were then again placed in the torsion vise 
and the top screws loosened.
(17) The sample was carefully removed from the clamps and, 
with the aid of forceps, placed on the weighing arm 
of a balance. The weight of the broken fiber sample 
to the nearest one-hundredth (0.01) milligram was 
recorded.
(18) The force in kilograms required to break the sample 
was then divided by the weight of the sample in 
milligrams, and the resulting quotient was referred 
to as the Stelometer index.
(19) Two strength determinations were made for each sample. 
The average of these 2 determinations was used to 
represent the Stelometer index of the sample, provided 
they were within a specified tolerance, which was 0.08 
unit of Stelometer index. If this tolerance was ex­
ceeded in the first 2 breaks, a third break was made. 
In the case of 3 breaks, if the range of all 3 was 
within a tolerance of 0.16 Stelometer index unit, an 
average of the 3 was used. If the range exceeded 
0.16 unit, but 2 of the 3 indices were within 0.08
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unit, an average of these 2 was vised to represent 
the sample. However, if the 3 breaks ranged more 
than 0.16 unit, and no 2 were within the 0.08 
tolerance, a fourth break was made and an average 
of 3 breaks within 0.16 unit tolerance was taken.
Fiber strength was determined for each harvested plant in 
this outlined manner. Samples of a check were tested at the 
beginning of each day,s work and approximately every 2 hours 
during the day. The check used was a long staple selection of 
Acala, having a known Stelometer index of approximately 1.282 
units. An average of 2 consecutive determinations of the check 
wa3 obtained and a conversion factor was calculated by the use 
of the formula:
Conversion Factor - Average strength index of check x 100Known strength index of check
The average Stelometer index for each plant which was determined 
within the period between these 2 check samples was multiplied 
by this conversion factor, resulting in a corrected fiber strength 
index.
The corrected Stelometer indices were then multiplied by 
the standard length of the sample (1.5 cm.). This gave the fiber 
strength for each plant as grama per grax, which was referred to 
as the *T^U value. Fiber strength determinations were reported as 
Tj values.
Strength was determined in this manner for 1,957 individual 
plants, including 23 Deltapine 15 and 18 Sea Island plants.
Periodically, upon completing strength index determinations 
for the plants within approximately ID plant intercross combinations, 
redeterminations were made on individual plants to establish 
reliability of the results (i. e. accuracy of the operator’s 
technique and of the instrument). Samples from individual plants 
randomly selected to represent each of the 124 plant intercross 
combinations and the 2 original parental strains, were used in 
these redetermination tests. The same procedure as outlined for 
testing was followed, and 126 plants were retested. In comparing 
original fiber strength test results with redetermined values, 
Stelometer index units were used.
RESULTS AND DISCUSSION
One of the objectives included in the cotton breeding pro­
gram at the Louisiana Agricultural Experiment Station is to increase 
the fiber strength of American upland cotton, Gossypim hlrsutun. 
through interspecific hybridization.
The recurrent selection method of plant breeding has been 
employed in attempting to attain this objective. Plants from a 
high yielding conmercial variety of upland cotton, Deltapine 15#
G. hlrsutum, were crossed with plants of Sea Island, G. barbadense. 
which had high fiber strength. Eight lines, which were superior 
for lint percentage and fiber strength, were selected as intercross 
parents for the first cycle of recurrent selection. The results 
of the first intercross population were reported by Massey (23).
The phase of the study reported in this dissertation 
includes the materials used in the second cycle of recurrent 
selection. Lines were grown from each of 8 plants which had been 
selected from the first cycle of the recurrent selection breeding 
program and these lines were intercrossed in all possible combina­
tions. The parent plants of these 8 linea had been selected for 




The effect of the second cycle of recurrent selection on 
fiber strength and lint percentage was studied in the second cycle 
recurrent selection population. This population consisted of 121 
plant intercross combinations representing the 28 possible line 
intercross combinations among the 8 lines which were used as 
intercross parents. Results obtained in the second cycle recurrent 
selection population, which was derived from a cross between 
G. hirsutum and G. barbadense, are reported herein.
The term “plant intercross combination1* refers to the hybrid 
plants derived from a cross between a single plant from one line 
and a single plant from another line. The term "line intercross 
combination” refers to all of the hybrid plants derived from the 
various plant intercross combinations which were made between 
any 2 of the 8 parental lines. A particular line intercross 
combination may be represented by several separate plant inter­
cross combinations. The term "second cycle recurrent selection 
population" refers to the 1,916 plants which represent progenies 
of 121 separate plant intercross combinations. These were derived 
from the 28 possible line intercross combinations that were made 
among the 8 parental lines. The 8 lines had been selected from 
the first cycle recurrent selection population because of their 
superiority in lint percentage and fiber strength.
Fiber Strength
Fiber strength determinations were made with the Stelometer 
strength tester on an individual plant basis. The plants tested
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in this study included 23 Deltapine 15 and 18 Sea Island plants, 
which represented the parental strains of the original interspecific 
hybrid, and the 1,916 plants of the second cycle recurrent selection 
population.
R*l, -tability of Data* In order to obtain relatively accurate 
and reliable data on fiber strength determinations, it is necessary 
for the operator to possess a certain degree of skill and operating 
technique with the instrument being used. Fiber strength determi­
nations for materials used in this study were made by trained
' v
fiber technicians in a laboratory having controlled temperature 
and relative htmidity. Samples of a check cotton having a known 
Stelometer index were also used at regular intervals and the fiber 
strength determinations for each plant tested were corrected by a 
conversion factor derived from the strength index determinations 
obtained at regular intervals for the check cotton and its known 
strength index value as described in the section on Materials and 
Methods.
In order to determine the reliability of the fiber strength 
data, a second fiber strength determination was made for 126 
plants, and the first and second strength determinations (stelometer 
index units) were compared. The ability of the technician to 
duplicate results was used as an estimate of the reliability of the 
fiber strength data. Upon completing fiber strength determinations 
for the plants of several plant intercross combinations, the fiber 
technician made a second strength determination for 1 randomly se­
lected plant from each of the 124 plant intercross combinations and 
the 2 parental strains.
The differences between the first and second detorminatione 
ranged from 0.30 Stelometer index unit above the first determina­
tion to 0.53 Stelometer index unit below the first determination. 
However, Stelometer index values for 83 (65*956) of the 126 retested 
plants were within 0.08 index unit of their respective values in 
the first determinations. The 0.08 index unit difference was the 
standard tolerance used during the first strength determinations.
For 31 (24.6%) of the 126 retested plants the second determi­
nations were within 0.09 to 0.16 Stelometer index unit of their 
respective values in the first determinations. This range is the 
allowable tolerance for original determinations when 3 Stelometer 
index values were averaged to obtain the fiber strength value for 
a plant.
For 10 (7*956) of the total number of plants that were retested, 
the first and second determinations differed from 0.17 to 0.24 
Stelometer index unit, which does not exceed 3 times the 0.08 index 
unit standard tolerance. The strength determinations for these 
plants are less reliable than those for the IIU plants (90.556) of 
the population previously discussed. However, the differences 
between the first and second determinations for this 7*956 of the 
retested plants are probably not large enough to influence to any 
appreciable degree any conclusions drawn frcm them regarding fiber 
strength.
Only 2 (1.6/6) of the 126 retested plants differed more than 
3 times the 0.08 index unit tolerance (0.24) between the first and
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second determinations. These differences were 0.30 and 0.53 
Stelometer index unit. The possible causes for the large differences 
in first and second determinations for these 2 plants were investi­
gated. No evidence was found to indicate the exact cause of this 
degree of variation.
Of the 126 retested plants, 4*8$ of the first and second 
fiber strength determinations were exactly the same. For 48.4$ of 
the retested plants the second determinations were above the 
respective original strength index values and 46.8$ of the retested 
plants had strength index values below that of the first determi­
nation. This distribution of approximately half of the second 
strength determinations being above and approximately half being 
below the respective first strength determination indicates that, 
as a whole, the differences that occurred between the first and 
second strength index values were due to chance.
The close association between the results of the first and 
second strength determinations resulted in a high positive correla­
tion coefficient, r - +0.853, which is significant at the 1% level 
of probability. This high significant correlation coefficient 
indicates a close association between the 2 measures of fiber 
strength for the samples which were retested. In most cases, 
plants having high fiber strength in the first determinations had 
correspondingly high fiber strength in the second analysis. Almost 
all of the plants having low fiber strength in the first determina­
tion had low fiber strength indices in the second determination.
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However, it should be pointed out that a moderate degree of variation 
occurred between the 2 determinations for 10 of the plants and a 
rather wide degree of variation occurred for 2 plants.
From these data, indicating a good agreement between the 
first and second determinations for fiber strength, it may be con­
cluded that the results reported for fiber strength in this study 
were relatively accurate.
Performance of the 8 Lines Used for Intercrossing. The 
mean fiber strength, standard deviation and the coefficient of 
variation for fiber strength of the Deltapine 15 and Sea Island 
parental strains and each of the 8 lines, which were used for 
intercrossing in the second cycle of recurrent selection, are 
shown in Table II. These 8 lines were a part of the 95 lines 
which were grown and tested in I960 (33) and each mean was based 
on 10 individual plant3 per line. On the basis of their means 
for fiber strength and lint percentage, these 8 lines were selected 
for intercrossing in order to produce the second cycle recurrent 
selection population.
The Sea Island parental strain grown in I960 had a mean fiber 
strength of 2.Z*8 strength index units and for Deltapine 15, the 
mean wa3 1.68 strength index units. The means of these parental 
strains differed by 0.80 strength index unit and the arithmetic 
average was 2.08 strength index unit3. The coefficients of varia­
tion were and for Sea Island and Deltapine 15, respectively.
The low degree of variation for each of these 2 parental strains
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Table II. Fiber strength (T̂  values) and statistical data for the 
pkrents of the original interspecific cross and the 8 










Deltapine 15 1.68 0.056 3.36
Sea Island 2.18 0.111 1.60
2 2.35 0.226 9.62
5 2.36 0.176 7.16
7 2.13 0.232 9.55
8 2.11 0.268 10.98
O 2.11 0.310 12.86
10 2.35 0.213 10.31
n 2.36 0.281 11.91
12 2.37 0.326 13.76
Data reported by Shepherd (33)
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indicated that each strain was relatively homozygous for fiber 
strength and that the influence of environment on fiber strength 
was relatively low.
The means of the 3 lines ranged from 2.35 to 2.44 strength 
index units. Each of the 8 lines had means for fiber strength 
above the arithmetic average of the Sea Island and Deltapine 15 
strains (2.08 strength index units). The fiber strength means of 
all lines were lower than that of Sea Island (2.48 strength index 
units). However, 3 lines, 7, 8 and 9, had means which were higher 
than 2.40 strength index units, which approached that of Sea Island.
The coefficients of variation for fiber strength ranged from 
7 to 13.8$ for the 8 lines, with 5 of the lines having coeffi­
cients of variation greater than 10$. The coefficients of variation 
of the 8 lines exceeded the low degree of variation measured for 
Sea Island (4*6$)and Deltapine 15 (3.4$). Several lines had 
coefficients of variation only slightly less than the 14*2$ reported 
by Worley (42) for the ?2 population of the original G. hirsutum- 
G. barbadense cross. Thus, a considerably higher degree of 
variation occurred for each of these 8 lines than for the apparently 
homozygous Sea Island and Deltapine 15 parental strains, indicating 
that despite the relatively high means the lines were still highly 
heterozygous for genes affecting fiber strength.
No significant differences occurred among the means of the 
8 lines for fiber strength. Any differences that occurred between 
the fiber strength means for these 8 lines were probably not real 
differences but were probably due to chance. Therefore, it could
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be concluded that no genetic variability occurred among the 8 lines 
for fiber strength since the means were not significantly different. 
However, from the coefficients of variation determined for fiber 
strength for these 8 lines, it could be concluded that genetic 
variation apparently occurred within each of these lines for 
fiber strength and that some lines were genetically more variable 
than others.
Performance of the Intercross Parent Plants Within Each of
the 8 Lines Used for Intercrossing. In 1961, the 8 lines selected
for intercrossing in the second cycle of recurrent selection were 
regrown from remnant open-pollinated seed that had been kept in 
storage. Eight plants were selected for superior agronomic proper­
ties within each of the 8 lines and these plants were used to make 
intercrosses among the lines.
Four of the original 8 plants within each of the lines were
then reselected as intercross parent plants for the second cycle
recurrent selection population. These U plants within each line 
were reselected for fiber strength and lint percentage. Fiber 
strength data for the U re3elected intercross parent plants within 
each of the 8 lines are presented in Table III.
As shown in Table III, the range among the means of the lines 
was from 2.16 to 2.50 strength index units. This rauige was wider 
than the range for the means of the 8 lines when grown in I960.
This wider range was due primarily to the occurrence of individual 
plants in some of the lines with fiber strength values considerably 
lower than the means of the lines when grown in I960.
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Table III. Fiber strength (Tt values) of the 1 plants within 
each of 8 lines wnich were selected as parents for 
intercrossing in the second cycle of recurrent 
selection
Parental Fiber Strength of 1 Parental Plants
Line No. 1 2 3 1 Mean
p 2.37 2.19 2.50 2.53 2.18
5 2.3b 2.23 2.10 2.58 2.11
7 2.31 2.76 2.29 2.01 2.31
8 2.33 2.37 2.10 2.70 2.50
o 2.71 2.23 2.07 1.99 2.25
10 2.29 2.11 2.31 2.13 2.30
11 2.34 2.29 2.02 2.16 2.20
12 2.37 2.13 2.01 2.13 2.16
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Despite the wide range among the 8 lines in mean fiber strength, 
no significant differences occurred. However, the wide differences 
in fiber strength, which occurred among the individual intercross 
parent plants within some of the lines, probably accounts for the 
fact that the differences among the means of the lines were not 
statistically significant. Consequently, the range of the fiber 
strength means for the intercross parent plants in Table III, suggests 
that genetic differences did occur among these lines even though 
by statistical analysis they were not shown to be significant.
Due to the apparent genetic differences which occurred among 
the means of the 8 lines, these lines would be expected to perform 
differently as parents in intercrosses. Presumably, lines 2 and 8, 
and possibly line 5, should prove to be superior parents in inter­
crosses with respect to fiber strength, while lines 11 and 12 should 
prove to be inferior for this property.
In selecting the plants within each line which were used in 
intercrosses, both high fiber strength and high lint percentage 
were used as criteria. Earlier reports involving this type of 
interspecific hybrid material (33) indicated that a considerable 
degree of genetic linkage possibly occurred between high fiber 
strength and low lint percentage. Consequently, a negative asso­
ciation between fiber strength and lint percentage probably occurred, 
making it necessary to lower the strength level of selected parent 
plants in order to obtain plants having moderately high to high lint 
percentage. As a result, many of the reselected intercross parent 
plants were only moderately high for fiber strength.
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In order to obtain plants with moderately high to high lint 
percentage, it was necessary to sacrifice a considerable degree of 
fiber strength for several of the intercross parent plants. These 
results indicate that considerable difficulty would be encountered 
in obtaining breeding material from this interspecific hybrid that 
is satisfactory for more than one property.
The individual intercross parent plants ranged from 1.°° to 
2.76 strength index units. All of the plants that were selected 
within lines 2 and 8 had moderately high fiber strength. The 
behavior for fiber strength among the plants selected within these 
2 lines was rather uniform.
In line 5, 3 of the U selected plants had moderately high 
fiber strength but 1 plant had a moderately low fiber strength 
value.
In lines 7, 7 and 10, 1 or more of the selected plants had 
moderately high fiber strength, but the remaining plants occurring 
within these lines had relatively low fiber strength values.
No high strength plants were obtainable within lines 11 and 
17 and the selected plants within these lines were low to moderately 
low in fiber strength.
Since the results from the 8 lines when tested in I960, 
based on 10 plants per line, did not show major differences among 
the lines in fiber strength, it is apparent that a disturbing lack 
of agreement in behavior of the 8 parental lines occurred during 
the 2 years, as shown by the data in Tables II and III. For one 
example, line 2 was not superior to lines 11 and 12 in the earlier 
study (Table II).
The lack of agreement between the fiber strength means of 
the lines in I960 and the means of the same lines when grown in 
1961 was probably due to the selection in 1961 of intercross parent 
plants with both moderately high to high lint percentage as well 
as fiber strength. As a result, the selected intercross parent 
plants within some of these lines grown in 1961 had considerably 
lower fiber strength values than did the means of the respective 
lines when grown in I960.
Eight lines, which had superior fiber strength means when 
grown in I960, were selected as intercross parents for the second 
cycle of recurrent selection. However, when these lines were 
regrown in 1961 many of the individual plants which occurred 
within these lines and which were used for making intercrosses, 
had relatively low fiber strength. The lack of agreement between 
the fiber strength means for the same lines when grown in 2 
separate years at Baton Rouge, would probably have considerable 
influence on the effectiveness of the recurrent selection breeding 
method.
One of the objectives of the recurrent selection breeding 
method is to increase the frequency of superior genotypes for a 
given character or characters. The occurrence of several inter­
cross parent plants having relatively low fiber strength would tend 
to decrease the frequency of superior genotypes for fiber strength 
in the second cycle of recurrent selection.
A delay of 1 year occurred in the recurrent selection breeding 
program when the 95 plants superior for lint percentage and fiber
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strength were further evaluated by progeny testing in I960 (33 )•
The lack of agreement between the fiber strength means for the 8 
intercross parent lines when grown in 2 separate years suggests 
that the progeny testing for fiber strength, as such, of these 
selected plants actually had little value in this type of inter­
specific hybrid material.
Behavior of the Second Cycle Recurrent Selection Population. 
As shown in Table TV, the 18 plants grown at Bossier City in 1962 
of the Sea Island, G. barbadense, parental strain ranged from 2.2 
to 3*4 strength index classes, with a mean strength index value 
of 2.73* The 23 plants of the Deltapine 13, G. hirsutum, parental 
strain, which were grown at Bossier City in 1962, ranged from 1.6 
to 2.0 strength index classes, with a mean strength index value 
of 1.82. Thus, a considerable difference occurred between the 2 
parents of the original interspecific cross, which i3 shown by 
the mean difference of 0.91 strength index unit. The arithmetic 
average of the parental means was 2.28 strength index units.
The means for fiber strength for the Deltapine 15 and Sea 
Island parental strains were 1.68 and 2.48 strength index units, 
respectively, when grown at Baton Rouge in I960 (Table II). These 
means were somewhat lower than the means for the Deltapine 15 and 
Sea Island parental strains when grown at Bossier City in 1962 
(1.82 and 2.73 strength index units, respectively).
These differences could be due to chance* However, it seems
more probable that the seasonal effect at Bossier City in 1962 was 
. *
more favorable for high fiber strength than at Baton Rouge in I960.
Table IV. Frequency distribution and statistical data of fiber strength for parents of the original
interspecific cross and the progenies of 121 individual plant intercross combinations among 
8 lines selected from the first cycle of recurrent selection
Populat
No. of plants in fiber strength classes (Ti values) No.
Plants Mean s. d. C.V.jion 1.6 1.8 2.0 2.2 2.1 2.6 2.8 3.0 3.2 3.1 3-6 3.8 1.0
Parents
Deltapine 15 3 13 7 23 1.82 0.107 5.87
Sea Island 2 1 1 10 1 18 2.73 0.269 9.31
Plant
Intercross Combinations Line Intercross Combination 2 x 5
2-2 x 5-1 2 1 2 2 7 2.69 0.270 10.00
2-3 x 5-2 1 7 2 13 2.55 0.165 6.17
2-1 x 5-2 2 3 9 1 1 19 2.60 0.203 7.80
Total 2 9 17 8 3 39 2.60 0.201 7.71
Line Intercross Combination 2 x 7
2-1 x 7-3 1 2 1 6 13 2.61 0.178 6.76
2-2 x 7-1 3 2 1 5 2 16 2.63 0.257 9.77
2-2 x 7-3 y 3 1 3  1 11 2.70 0.257 9.50
2-1 x 7-1 2 1 2 5 2.93 0.353 12.05
Total 7 13 12 6 3 15 2.68 0.268 10.00
Table 3V. (Continued)
No. of plants In fiber strength classes (T-> values) No7
Population 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.1 3.6 3.8 4.0 Plants Mean s.d. c.v.;
Plant Line Intercross Combination 2 x 8Intercross Combinations
2-2 x 8-2 1 2 6 3 3 1 18 2.85 0.294 10.32
2-3 x 8-1 1 3 5 1 4 14 3.05 0.252 8.28
2-4 x 8-1 3 1 4 2 1 11 2.94 0.300 10.20
2-4 x 8-2 3 2 2 1 8 2.82 0.228 8.09
Total 1 <£ 9 12 14 7 5 1 51 2.92 0.280 9.59
Line Intercross Combination 2 x 9
2-2 x 9-3 1 1 1 4 1 1 1 10 2.85 0.405 14.21
2-2 x 9-4 1 1 3 3 2 1 11 2.55 0.292 11.47
2-4 x 9-4 1 2 4 3 1 11 2.82 0.212 7.50
Total 1 2 3 6 10 5 1 1 1 32 2.74 0.328 11.96
Line Intercross Combination 2 x 10
2-2 x 10-3 3 7 6 4 1 21 2.73 0.228 8.35
2-2 x 10-4 1 1 5 4 11 2.63 0.171 6.51
2-4 x 10-3 1 1 2 2 2 8 2.87 0.251 8.74
Total 1 5 13 12 6 3 40 2.73 0.230 8.41
Table Iy* (Continued)
No. of plants in fiber strength classes (Ti values) Nol
Population 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3*0 3*2 3.4 3.6 3.8 4.0 Plants Mean s.d. C.V.jt
Plant
Intercross Combinations Line Intercross Combination 2 x 11
2-1 x 11-2 1 2 5 3 11 2.84 0.264 9.31
2-3 x 11-1 1 3 2 4 8 4 1 23 2.85 0.361 12.68
Total 1 4 4 9 8 7 1 34 2.85 0.329 11.53
Line Intercross Combination 2 x 12
2-1 x 12-2 1 7 2 1 11 2.87 0.143 4.97
2-2 x 12-2 1 3 3 2 2 11 2.64 0.214 8.12
Total 1 3 4 9 4 1 22 2.76 0.206 7.45
Line Intercross Combination 5 x 7
5-1 x 7-1 1 3 6 5 3 1 19 2.91 0.237 8.14
5-1 x 7-2 2 2 3 6 5 2 1 21 3.02 0.425 14.08
5-1 x 7-4 4 3 4 6 2 1 20 2.64 0.300 11.36
5-2 x 7-1 2 1 9 4 1 1 18 2.48 0.243 9.82
5-2 x 7-2 4 5 6 4 4 1 24 2.66 0.305 11.47
5-2 x 7-3 3 3 2 8 2.37 0.191 8.04
5-3 x 7-4 3 3 6 4 2 1 19 2.84 0.269 9.47
Total 2 12 26 24 26 22 12 4 1 129 2.74 0.355 12.96
Table Ef. (Continued)
Population
No. of plants in fiber strength classes (T, values) No.
Plants Mean s.d. C.V.J1.6 1.8 2.0 2.2 2.4 2.6 2.8 3-0 ,3.2 3.5 3.6 3.8 4.0
Plant
Intercross Combinations Line Intercross Combination 5 x 8
5-1 x 8-1 3 2 11 5 1 1 23 2.67 0.293 10.96
5-1 x 8-3 1 3 4 4 12 2.97 0.264 8.89
5-2 x 8-1 1 4 1 7 6 1 20 2.39 0.293 12.265-2 x 8-4 1 2 3 4 4 14 2.72 0.237 8.73
5-3 x 8-1 2 2 7 1 12 2.91 0.248 8.51
Total 1 4 5 14 20 14 17 6 81 2.69 0.341 12.68
Line Intercross Combination 5 x 9
5-1 x 9-3 1 3 8 5 6 1 24 2.52 0.273 10.83
5-1 x 9-4 1 6 7 6 2 22 2.64 0.214 8.125-2 x 9-1 2 2 3 1 2 10 2.61 0.276 10.575-2 x 9-3 3 2 5 9 4 1 24 2.49 0.259 10.42
5-3 x 9-3 1 3 4 3 2 1 14 2.85 0.244 8.58
5-4 x 9-3 1 1 1 9 4 16 2.78 0.215 7.73
Total 1 3 9 23 28 30 13 2 1 110 2.62 0.273 10.40
Table IV. (Continued)
No. of plants in fiber strength classes (T̂  value a) No!
Population 1.6 1.6 2.0 2.2 2.4 2.6 2.5 3.0 3.2 3.4 3.6 3.8 4^0 Plante Mean a.d. C.V.jt
Plant
Intercross Combinations Line Intercross Combination 5 X 10
5-1 x 10-1 1 1 5 4 9 1 21 2.81 0.224 7.97
5-1 x 10-3 1 1 7 3 3 1 16 2.72 0.243 8.95
5-2 x 10-1 2 5 6 2 15 2.51 0.173 6.89
5-2 x 10-2 1 3 4 5 13 2.61 0.228 8.74
S3 x 10-3 1 6 4 6 17 2.79 0.185 6.61
Total 1 4 11 28 18 18 2 82 2.70 0.233 8.61
Line Intercross Combination 5 X 11
SI x 11-1 1 2 3 1 1 8 2.75 0.315 11.48
S2 x 11-1 1 4 6 2 1 1 15 2.60 0.233 8.96
S2 x 11-2 1 4 5 5 2 1 2 20 2.31 0.305 13.18
S3 x 11-1 2 3 8 6 6 1 26 2.73 0.233 8.52
Total 1 4 9 14 19 10 9 3 69 2.58 0.315 12.21
Line Intercross Combination 5 X 12
SI x 12-2 2 2 3 1 1 9 2.70 0.261 9.67
S2 x 12-1 2 3 14 5 1 25 2.61 0.201 7.70
S2 x 12-3 1 2 5 8 2 1 19 2.34 0.242 10.32
S2 x 12-4 4 3 3 10 2.40 0.157 6.56
Total 1 2 11 16 21 9 1 2 63 2.51 0.257 10.24
Table IV * (Continued)
No. of plants in fiber strength classes (Ti v a l u e a ) No.
Population 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.1 3*6 3.8 4.0 Plants Mean a.d. C.V.g
Plant
Intercross Combinations Line Intercross Combination 7 x 8
7-1 x 8-1 5 3 6 2 4 20 2.58 0.261 10.12
7-1 x 8-2 1 2 9 4 1 17 2.64 0.201 7.61
7-2 x 8-1 3 5 9 6 2 25 2.99 0.248 8.29
7-2 x 8-3 1 1 3 3 2 1 1 2 14 2.70 0.420 15.56
7-2 x 8-4 1 1 3 7 1 3  1 17 3.23 0.329 10.19
7-3 x 8-1 5 6 10 1 2 1 25 2.55 0.237 9.29
7-3 x 8-2 1 2 11 7 2 23 2.46 0.185 7.50
7-3 x 8-4 1 3 1 2 7 2.52 0.345 13.69
7-4 x 8-1 1 3 5 4 4 3 ' 20 2.57 0.276 10.76
7-4 x 8-4 1 2 3 2.63 0.281 10.69
Total 4 17 35 43 23 25 15 5 3 1 171 2.70 0.339 12.56
Line Intercross Combination 7 x 9
7-1 x 9-3 2 6 5 7 1 1 22 2.42 0.243 10.06
7-2 x 9-2 2 3 1 3 2 2 13 2.88 0.341 11.83
7-2 x 9-3 1 4 12 3 1 2 23 2.69 0.251 9.33
7-3 x 9-3 3 7 3 3 1 17 2.31 0.176 7.60
7-3 x 9-4 4 5 2 11 2.43 0.201 8.27
Total 5 18 19 25 8 5 4 2 86 2.54 0.315 12.43
TablelV. (Continued)
No* of plants in fiber strength classes (Ti values) No.
Population 1.6' 1.8 2.0 2.2 2.4 2.6 2.8 3*0 3*2 3.4 3.6 3*8 4.0 Plants Mean a.d. C.V.j
Plant
Intercross Combinations Line Intercross
7-2 x 10-3 2 2 4 9 4
7-3 x 10-3 1 4 5 1
Total 3 6 9 10 4
Line Intercross
7-1 x 11-2 3 8 3 17-2 x 11-1 1 2 12 6 3
7-2 x 11-2 ** 7 4 5
7-3 x 11-3 1 2 5 1 2 1
7—4 x 11-4 3 2 3 1
Total 1 6 15 31 16 10
Line Intercross
7-4 x 12-1 1 1 1 1 6 3
Combination 7 x 10
3 24 2.79 0.300 10.7511 2.54 0.215 8.46
3 35 2.71 0.295 10.88
Combination 7 x 11
1 16 2.64 0.201 7.61
3 2 29 2.78 0.293 10.542 21 2.82 0.260 9.20
12 2.45 0.329 13 *44
9 2.43 0.201 8.27
6 2 37 2.68 0.300 11.17
Combination 7 x 12
1 11 2.73 0.358 13.13
cc.
Table IV. (Continued)
Mo* of plants in fiber strength classes (T-. values) ~~ No
Population 1.6 1*8 2*0 2.2 2.4 2.6 2.8 3*0 3*2 3*4 3*6 3.8 4*0 Plants Mean s.d. C.V.^
Plant
Intercross Combinations Line Intercross Combination 8 x 9
3-1 x 9-1 3 5 1 9 2.99 0.213 7.14
8-1 x 9-3 1 4 6 1 1 1 14 2.81 0.356 12.67
8-1 x 9-4 1 6 8 3 4 1 23 2.67 0.264 9.89
8-2 x 9-2 4 3 1 8 3*06 0.305 9.95
8-2 x 9-3 3 6 7 5 1 22 2.55 0.218 8.538-2 x 9-4 1 4 9 2 16 2.37 0.185 7.78
8-3 x 9-3 3 4 4 4 1 16 2.58 0.289 11.22
8-3 x 9-4 1 6 4 3 1 15 2.60 0.233 8.96
Total 1 13 31 27 30 11 6 2 2 123 2.65 0.315 11.86
Line Intercross Combination 8 x 10
8-1 x 10-1 2 4 4 1 11 2.87 0.207 7.23
8-2 x 10-3 3 2 3 1 1 10 2.72 0.251 9.23
8-3 x 10-3 2 5 6 8 4 25 2.90 0.246 8.50
8-4 x 10-1 1 3 3 1 3 11 3.03 0.259 8.56
8—4 x 10-3 1 2 3 8 4 20 3.12 0.201 6.44
Total 5 11 18 21 15 7 77 2.95 0.265 8.98
00.
V̂ t
Tabl e 17. (Continued)
No. of plants in fiber strength classes values) No.
Population 1.6 l.fi 2.0 2.2 *2.4 2.6 2.8 3*0 ^«2 3.4 3.6 3*8 4*0 Plants Mean a.d. C.V.̂ 5
Plant
Intercross Combinations Line Intercross
8-1 x 11-1 1 7 6 3
8-1 x 11-2 2 5 4 3
8-1 x 11-3 2 1 4 5 3
8-1 x 11-4 1 2 3 4
8-2 x 11-2 2 1 5 2 4
8-3 x 11-2 3 4 4 1
8-4 x 11-4 1 2 3 2
Total 2 5 15 32 25 11
Line Intercross
8-1 x 12-2 1 2 11 2 4
8-4 x 12-2 2 2 6
8-4 x 12-3 4
Total 1 2 17 4 10
Combination 8 x 11
1 18 2.76 0.213 7.72
14 2.75 0.201 7.32
15 2.49 0.255 10.24
10 2.60 0.222 8.55
1 15 2.75 0.292 10.66
1 13 2.70 0.228 8.44
1 9 2.63 0.261 9.94
4 94 2.68 0.250 9.33
Combination 8 x 12
2 22 2.78 0.312 11.24
2 12 2.91 0.228 7.84
1 5 2.75 0.222 8.09
5 39 2.82 0.276 9.79
cco
Table 3T. (Continued)
No. of piAnts in fiber strength classes (T̂  v a l u e s ) No.
Popiii At ion 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3»4 3*6 3.8 4*0 Plants Mean s.d. C.V.^
Plant
Intercross Combinations Line Intercross
9-2 x 10-3 3 2 4 4
9-3 x 10-1 1 3 5 3
9-3 x 10—4 2 4 2 5 2
9-4 x 10-1 2 5 6 4
9-4 x 10-3 4 3 5 15 4
9-4 x 10-4 4 3 5
Total 4 3 14 33 24 16 6
Line Intercross
9-2 x 11-1 3 3
9-3 x 11-2 1 6 4 3
9-4 x 11-2 1 2 7 7 1 1
9-4 x 11-3 2 4 9 5
Total 3 7 16 21 a 4
Line Intercross
9-3 x 12-2 1 2 1 6 5
9-3 x 12-3 1 4 2 1
9-4 x 12-1 2 5 2 3
9-4 x 12-3 7 7 7 1 2
Total 1 3 15 15 9 11
Combination 9 x 10
1 14 2.76 0.268 9.73
1 13 2.61 0.222 8.51
15 2.60 0.242 9.31
17 2.54 0.201 7.93
31 2.28 0.251 10.99
1 13 2.51 0.242 9.64
3 103 2.45 0.285 11.65
Combination 9 x 11
6 2.72 0.134 4.92
1 15 2.73 0.251 9.18
19 2.51 0.233 9.28
20 2.36 0.191 8.09
1 60 2.54 0.266 10.47
Combination 9 x 12
3 18 2.81 0.294 10.48
3 11 2.70 0.400 14.8312 2.72 0.257 9.45
24 2.48 0.260 10.48
6 65 2.65 0.315 11.86
Table IV. (Continued)
No. of plants in fiber strength classes (Ti values) No.
Plants Mean s.d. C.V.*Population 1,Z 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.5 3.6 3.3 4.0
Plant
Intercross Combinations Line Intercross combination 10 x 11
10-1 x 11-2 6 -4 1 1 1 1 14 2.87 0.308 10.73
10-1 x 11-3 1 3 1 5 2.49 0.261 10.48
10-1 x 11-4 1 2 4 2 4 1 1 15 2.57 0.308 11*99
10-3 x 11-2 1 3 5 4 4 1 18 2.75 0.269 9.78
10-4 x 11-1 6 4 3 4 17 2.84 0.233 8.20
10-4 x 11-2 1 2 1 5 5 2 16 2.85 0.288 10.10
Total 1 5 12 20 21 15 7 3 1 85 2.76 0.300 10.87
Line Intercross Combination 10 x 12
10-1 x 12-2 1 2 4 1 8 2.67 0.250 9.38
10-3 x 12-3 1 3 1 7 4 4 20 2.61 0.285 10.92
10-4 x 12-1 1 2 1 1 4 2 1 12 2.87 0.380 13.25
Total 1 5 3 10 9 9 2 1 40 2.70 0.327 12.11
Line Intercross Combination U  x 12
11-1 x 12-2 1 4 4 3 1 1 14 2.61 0.268 10.28
11-2 x 12-3 4 6 4 4 18 2.70 0.218 8.06
11-2 x 12-4 1 2 5 8 2.52 0.171 6.78
Total 2 10 15 7 5 1 40 2.63 0.234 8.91
Grand Total 1,916 2.68 0.312 11.64
The Deltapine 15 parental strain had a coefficient of 
variation of 5-9^j while plants of the Sea Island parental strain 
had a coefficient of variation of 9.8%. The arithmetic average of 
the coefficients of variation of the 2 parental strains for fiber 
strength was 7»9%» The relatively low coefficient of variation 
for the Deltapine 15 parental strain indicates a relatively 
homozygous condition for fiber strength and that the influence 
of environment on this character was low for a quantitative char­
acter. This measurement of variation for fiber strength is only 
slightly higher than the 3.k% reported by Shepherd (33) and the 
h.2% reported by Worley (42) for the Deltapine 15 parental strain 
when grown at Baton Rouge.
The moderately high degree of variation for fiber strength 
occurring within the Sea Island parental strain, as shown by the 
coefficient of variation of 9. is considerably greater than 
the 2.8^ (1*2) and the 4*6/6 (33) previously reported for Sea Island 
when grown at Baton Rouge. This higher degree of variation for 
fiber strength within the Sea Island parental strain reported in 
this study indicates that the influence of envirorment on variation 
among plants was probably greater in 1962 at Bossier City than in 
previous studies at Baton Rouge involving this parent.
The number of Sea Island plants in the various strength 
classes, as shown in Table 3V, does not indicate a normal distri­
bution for this strain. Ten of the 18 Sea Island plants were 
included in strength class 2.8 and the upper extreme of the range
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for fiber strength contained 1 plant in the 3*4 strength index 
class. Thus, the frequency distribution for Sea Island was skewed 
toward a higher level of fiber strength.
The frequency distribution range for the Sea Island parental 
strain grown in 1962 at Bossier City was from 2.2 to 3*4 strength 
index classes, or a range of 1.2 strength index units between the 
highest and lowest plants in fiber strength. When this parental 
strain was grown in I960 at Baton Rouge, the frequency distribution 
was from 2.2 to 2.6 strength index units, or a difference of only 
0.4 strength index unit between the highest and lowest strength 
plants.
Thus, the range among the plants within the Sea Island 
parental strain was approximately 3 times as great in 1962 at 
Bossier City than at Baton Rouge in I960.
The unusual frequency distribution represented by the plants 
of the Sea Island parent in this study and the extremely dry 
weather conditions that prevailed during the period of boll 
development could account for this moderately high degree of 
variation for fiber strength measured for the Sea Island parental 
strain.
The mean fiber strength of the entire second cycle recurrent 
selection population, which consisted of 1,916 plants, was 2.68 
strength index units, as shown at the end of Table IV. Thus, the 
mean fiber strength of the second cycle recurrent selection 
population was considerably greater than the arithmetic average 
of the means for Deltapine' 15 and Sea Island (2.28 strength index
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units) and approached the mean fiber strength of the high strength 
Sea Island parent. The mean fiber strength for the entire second 
cycle recurrent selection population was unexpectedly high. The 
fiber strength means for each of the 8 lines used for intercrossing 
were lower than the mean of the Sea Island parental strain when 
grown in I960 (Tablell). Four of the 8 lines had means considerably 
less than Sea Island. Thus, a population derived from intercrosses 
among these 8 lines would not be expected to have a mean fiber 
strength value approaching that of Sea Island.
As shown in TableIV, the fiber strength means of the 28 
line intercross combinations ranged continuously frcm 2.45 to 
2.95 strength index units. Each of the line intercross combina­
tions had means for fiber strength greater than the arithmetic 
average of the Sea Island and Deltapine 15 parental strains (2.28 
strength index units).
Seventeen (60.7$) of the 28 possible line intercross combi­
nations had means for fiber strength essentially equal to or 
greater than that of Sea Island. The range for these 17 line 
intercross combinations was from 2.68 to 2.95 strength index 
units.
Four (14.3$) of the 28 line intercross combinations had 
fiber strength means approaching the mean of Sea Island (2.73 
strength index units). The range of the means for these 4 line 
intercross combinations was from 2.61 to 2.65 strength index 
units.
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The means for fiber strength for the 28 possible line inter­
cross combinations were unusually high. This was particularly 
true for the 21 high strength line intercross combinations mentioned 
above. As discussed previously, since the 8 lines grown in I960 
each had fiber strength means below the mean of Sea Island, line 
intercross combinations derived from these 8 lines would not be 
expected to have means for fiber strength equal to or greater 
than Sea Island.
A rather strong influence of environment on fiber strength 
for the material grown at Bossier City in 1962 might possibly have 
accounted for the unusually high degree of fiber strength that 
occurred among the line intercross combinations. Fiber strength 
values for many of the line intercross combinations tended to be 
considerably high. Strong environmental variation among the plots, 
on which the line intercross combinations were grown, might 
possibly account for the high fiber strength values reported for 
these ccmbinations. As pointed out previously, the high degree 
of variation which occurred among the plants within the Sea Island 
plot suggests that the influence of environment might possibly ac­
count for the high degree of fiber strength that occurred among 
the line intercross combinations.
From these data, it could be concluded that a relatively 
high level of fiber strength had been obtained in this interspecific 
hybrid material. These data on fiber strength alone indicate a 
good possibility of obtaining, from the second cycle recurrent selec­
tion population, a relatively large number of plants with genotypes
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for fiber strength equal to the high fiber strength Sea Island 
parent.
However, due to the probable influence of environment on 
fiber strength a critical evaluation of this material for this 
property would be very difficult to make. Further testing of the 
high fiber strength plants would probably be necessary In order 
to determine their relative value for use in the breeding program.
On the other hand, the high frequency with which line 
intercross combinations occurred having high fiber strength values, 
suggests that there would be a good possibility of obtaining 
plants genetically superior for fiber strength from this second 
cycle recurrent selection population.
The fiber strength means for lines 2, 5 and 8 were relatively 
high when grown at Baton Rouge in 1961 (Table ID). All of the 
plants within each of these 3 lines had intermediate to high fiber 
strength values. Lines 7, 9 and 10 had intermediate mean fiber 
strength values and contained some plants with high and some plants 
with low fiber strength. The remaining 2 lines, 11 and 12, had 
relatively low means for fiber strength. All of the plants within 
these 2 lines had low to intermediate fiber strength indices.
The 3 line intercross combinations which were derived from 
crosses among high strength lines 2, 5 and 8 had fiber strength 
means ranging from 2.60 to 2.97 strength index units. The average 
fiber strength for these 3 line intercross combinations was 2.75 
strength index units, which was essentially equal to the mean of 
Sea Island (2.73 strength index units).
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Nine line intercross combinations were derived from crosses 
made between the high strength lines 2, 5 and 8, and the 3 lines,
7, 9 and 10, which had intermediate fiber strength values. These 
9 line intercross combinations had means for fiber strength ranging 
from 2.62 to 2.95 strength index units. The average fiber strength 
value for these 9 line intercross combinations was 2.71 strength 
index units, which was also essentially equal to the Sea Island 
parental mean.
Six line intercross combinations were derived from crosses 
between the high and the low strength lines. The mean fiber strength 
of these 6 line intercross combinations ranged from 2.51 to 2.85 
strength index units and the average for these combinations wa3 
2.67 strength index units, which was only slightly less than the 
mean fiber strength of Sea Island.
Three line intercross combinations were derived from crosses 
among the 3 lines, 7, 9 and 10, having intermediate mean fiber 
strength in 1961. These combinations had means for fiber strength 
ranging from 2.15 to 2.71 strength index units. The average fiber 
strength for these 3 line intercross combinations was 2.53 strength 
index units.
Crosses between lines 7, 9 and 10, having intermediate fiber 
strength values, and the low strength lines, 11 and 12, resulted 
in 6 line intercross combinations. These had mean fiber strength 
values ranging from 2.51 to 2.76 strength index units. The average 
fiber strength for these 6 line intercross combinations, 2.67 
strength index unitsf was slightly less than the mean for Sea Island.
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The line intercross combination which was derived from 
crosses between low strength lines 11 and 12 had a mean fiber 
strength of 2.63 strength index units.
These data indicate that the parental lines of all 3 groupings 
for fiber strength, high, intermediate and low, produced line inter­
cross combinations which had moderately high to high fiber strength 
values. There was no marked tendency for the mean performance of 
the 8 parental lines to be associated with the performance of these 
lines in intercross combinations. However, the mean performance 
of the 3 combinations involving high strength lines 2, 5 and 8 as 
parents was somewhat higher than that between the 2 low strength 
lines 11 and 12. The significance of the small difference is un­
certain. A disturbing factor in interpreting these results is the 
unexpectedly high strength of all line intercross combinations.
The apparent high degree of environmental influence on high fiber 
strength could possibly account for the surprisingly high fiber 
strength values reported for the line intercross combinations.
Nine of the 32 individual parent plants within the 8 lines 
used for crossing in the second cycle of recurrent selection had 
relatively high to high fiber strength indices (Table HI). Fourteen 
of the 32 parent plants had intermediate fiber strength values.
The remaining 9 parent plants had relatively low fiber strength 
values.
Eight plant intercross combinations were derived from crosses 
among the 9 plants having high fiber strength. These 8 plant
intercross combinations had fiber strength means ranging from 2.67 
to 3*23 strength index units. The average strength for these 8 
plant intercross combinations, 2.95 strength index units, was 
considerably higher than the mean of Sea Island. Twenty-three 
plant intercross combinations were derived from crosses between the 
9 high strength plants and the 14 plants having intermediate 
strength indices. The range of the means for these 23 plant inter­
cross combinations was from 2.55 to 3*12 strength index units, with 
an average strength index of 2.80 units, which was slightly higher 
than the Sea Island mean. Twenty plant intercross combinations 
were derived from crosses between the high strength and the low 
strength plants. These 20 plant intercross combinations had means 
ranging from 2.49 to 2.93 strength index units. The average, 2.67 
strength index units, of these 20 plant intercross combinations 
was essentially equal to the Sea Island parental mean.
Twenty-three plant intercross combinations were derived 
from crosses among the 14 plants having intermediate fiber strength 
values. The range of the means for these 23 plant intercross 
combinations was from 2.31 to 3»06 strength index units, with an 
average strength index of 2.67 units, which was essentially equal 
to that of Sea Island. Twenty plant intercross combinations were 
derived from crosses between plants having intermediate fiber 
strength values and those having low fiber strength. The range of 
the means for these 20 plant intercross combinations was from 2.31 
to 2.87 strength index units. The average strength of these 20
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plant intercross combinations was 2.55 strength index units, which 
was lower than the mean for Sea Island.
Crosses among the 9 plants having relatively low fiber 
strength values produced 7 plant intercross combinations, whose 
means for fiber strength ranged from 2.36 to 2.81 strength index 
units. The average fiber strength for these 7 plant intercross 
combinations was 2*59 strength index units, which was lower than 
the Sea Island parental mean.
From the preceding summary it is obvious that some degree 
of relationship occurred botween strength of the individual parent 
plants used in the crosses and mean strength of their intercross 
populations. Crosses involving high strength plants produced plant 
intercross combinations having relatively high to high fiber strength 
means. Intercrosses among plants having intermediate fiber strength 
and between these intermediate and low strength plants produced 
plant intercross combinations having distinctly lower fiber strength 
®ans. Intercrosses among the low strength plants also produced 
plant intercross combinations having lower fiber strength means.
These data suggest that certain of the individual plant 
intercrosses were superior to others and that the relative strength 
of the parental plants used in the intercrosses could have been 
used effectively in predicting these superior combinations. The 
high frequency of occurrence of high strength plants within the 
second cycle recurrent selection population suggests that it would 
be rather easy to obtain from this material plants having genotypes
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equal to Sea Island for fiber strength. The occurrence of plant 
intercross combinations or individual plants with high fiber 
strength alone, however, is not sufficient evidence to indicate 
the value of this material. For the material to be useful in a 
breeding program, it must possess other desirable properties.
It is necessary to maintain a certain degree of genetic variability 
within the breeding material for effective selection for other 
properties such as lint percentage, boll size and earliness of 
maturity.
The major objective of recurrent selection is to maintain 
a high degree of genetic diversity in the hybrid population at 
the same time that the frequency of desirable genes is being 
increased. In the present study genetic variation is expressed 
in terms of coefficients of variation.
As discussed previously, the coefficients of variation for 
fiber strength for the Sea Island and Deltapine 15 parental strains 
grown in this study were 9*8^ and 5*9̂ * respectively. The rela­
tively high degree of variation measured for Sea Island indicated 
that the influence of environment on this character was greater 
for the Sea Island than for the Deltapine 15 parental strain. The 
lower coefficient of variation for fiber strength for Deltapine 15 
indicated that a rather homozygous condition occurred for fiber 
strength within this strain and that the influence of environment 
on this property was relatively low for this strain. The arithmetic 
average of the coefficients of variation for these 2 parental 
strains was 1*9%*
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The indices for fiber strength of the 1,916 individual plants 
in the second cycle recurrent selection population ranged from 
1.70 to 3*96 strength index values. The coefficient of variation 
for these plants was 11..4$. This estimate of variation exceeded 
the relatively high degree of variation that occurred for the Sea 
Island parental strain. Furthermore, the degree of variation for 
fiber strength for the second cycle recurrent selection population 
approached the measure of variation (14*2$) for the F2 population 
of this interspecific hybrid as reported by Worley (42).
The 28 possible line intercross combinations had coefficients 
of variation ranging from 7*4$ for combination 2 x 12 to 13*156 for 
combination 7 x 12. Twenty-five (89.3$) of the 28 line intercross 
combinations had coefficients of variation greater than the 
arithmetic average variation of the Deltapine 15 and Sea Island 
parental strains. The degree of variation occurring within 19 
(67*9$) of the 28 combinations exceeded the variation of Sea Island.
The 17 line intercross combinations (60.7$ of 28 combina­
tions) which had means for fiber strength essentially equal to or 
greater than Sea Island had coefficients of variation ranging from 
7.4$ to 13*1$. Eleven of these 17 line intercross combinations had 
coefficients of variation greater than that of the Sea Island 
parental strain.
The 4 line intercross combinations (14*3$ of 28 combinations) 
having means for fiber strength approaching the mean of Sea Island 
had estimates of variation ranging from 8.9$ to 11.9$. Three of 
these 4 line intercross combinations had estimates of variation 
exceeding that of Sea Island.
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Eight plant intercross combinations were derived from inter­
crosses among the 9 intercross parent plants having high fiber 
strength values. These 8 plant intercross combinations had means 
for fiber strength essentially equal to or greater than the Sea 
Island mean. Five of these 8 plant intercross combinations had 
estimates of variation greater than that of Sea Island.
The 23 plant intercross combinations derived from inter­
crosses between high and intermediate strength intercross parent 
plants had an average fiber strength greater than the Sea Island 
mean. Six of these 23 combinations had estimates of variation 
greater than the Sea Island parental strain.
From these data, it could be concluded that considerable 
genetic variation probably occurred among the plants within many 
of the line and plant intercross combinations having fiber 
strength means equal to or greater than the Sea Island parental 
mean.
The range of the fiber strength means and the differences 
between the frequency distributions for the plant intercross 
combinations within each of the line intercross combinations also 
indicated the amount of variation that occurred in the second 
cycle recurrent selection population.
As shown in Table HI, a considerable degree of variation 
occurred among the means for fiber strength of the plant intercross 
combinations within many of the line intercross combinations.
Using only those line intercross combinations which contained at
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least 3 plant intercross combinations, the means and the frequency 
distributions for fiber strength for the plant intercross combina­
tions within the various line intercross combinations were compared.
Considerable differences occurred between the fiber strength 
means of the plant intercross combinations within many of the line 
intercross combinations. For example, the mean difference between 
plant intercross combinations included in line intercross combina­
tion 7 x 8  was 0.77 strength index unit. Mean differences as wide 
as 0.65 and 0.58 strength index unit occurred among the plant inter­
cross combinations within line intercross combinations 5 x 7  and 
5x8, respective3.y. Rather wide differences occurred among the 
fiber strength means for plant intercross combinations within 
each of 16 of the 28 line intercross combinations. The differences 
in the frequency distributions for these plant intercross combina­
tions also indicated that considerable variation occurred for fiber 
strength within these 16 line intercross combinations.
The plant intercross combinations, which occurred within 
these 16 line intercross combinations, were derived from intercrosses 
between parent plants that differed considerably in fiber strength.
In many cases, the plant intercross combinations resulted from 
crosses between high and low fiber strength parent plants.
A low degree of variation occurred between the fiber strength 
means for the plant intercross combinations within several of the 
line intercross combinations. In most cases, these plant intercross 
combinations were derived from crosses between parent plants which 
differed only slightly in fiber strength.
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Thus, it could be concluded that the moderately high degree 
of variation that occurred between plant intercross conciliations 
within some of the line intercross combinations might possibly be 
due, in part, to the differences which occurred in the fiber strength 
of the individual parent plants used for intercrossing.
Even though a rather strong environmental influence might 
have occurred in 1962, these data indicated that some genetic varia­
tion probably occurred in many of the plant intercross combinations 
and that considerable variation probably occurred for same of them.
However, as pointed out previously, the possible strong in­
fluences of envirorment on fiber strength for this material suggests 
that further testing of the high fiber strength plants would be 
necessary in order to determine their relative value as breeding 
material.
From these data, it could be concluded that, with regard to 
fiber strength, the primary objective of the recurrent selection 
breeding program was obtained very well in the second cycle re­
current selection population.
The degree of variation occurring in most of the high strength 
plant intercross combinations indicates that considerable difficulty 
may be encountered in obtaining genetic stability for fiber strength 
within these populations.
However, 1 line intercross combination, 2 x 12, and 3 plant 
intercross combinations, 8-1 x 11-1, 8-1 x 11-2 and 9-2 x 11-1, in 
the group having fiber strength means essentially equal to Sea 
Island, had ccefficients of variation below the arithmetic average
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variation of the Deltapine 15 and Sea Island parental strains.
Within the group having fiber strength means equal to or exceeding 
that of the Sea Island parental mean, 8 plant intercross combina­
tions had coefficients of variation below the 7*9$ arithmetic 
average. Two of these plant intercross combinations, 5-3 x 10-3 
and 8-4 x 10-3, had coefficients of variation of 6,6% and 6.4̂ , 
respectively. Plant intercross combinations 2-1 x 12-2 and 9-2 x 11-1 
had estimates of variation of 5*0$ and 4«9$, respectively.
The low coefficients of variation within these high strength 
plant intercross combinations indicated that a considerable degree 
of genetic stability for fiber strength probably occurred in these 
hybrid populations. These data suggest that a reasonable degree 
of genetic stability for fiber strength could possibly be obtained 
for plant3 having genotypes for fiber strength equal to or even 
greater than that of Sea Island.
Lint Percentage
The seed cotton from each of the harvested plants was ginned 
separately on a saw-type laboratory gin. The ginning was done by 
an employee of the Red River Valley Experiment Station under super­
vision of the author. After ginning and prior to the taking of the 
fgnAl 1 sample of lint for fiber strength analysis, lint percentage 
was determined, by the author, for each plant included in the fiber 
strength studies.
The weight of the seed and the weight of the lint, in grams, 
were obtained and recorded separately for each of the ginned samples.
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Lint percentage was then calculated for each plant by dividing the 
weight of the lint by the total weight of the seed plus the lint 
and multiplying the resulting quotient by 100. The resulting prod­
uct was used to represent the lint percentage for each respective 
plant.
Performance of the 8 Lines Used for Intercrossing. Means, 
standard deviations and coefficients of variation for lint percent­
age of the Deltapine 15 and Sea Island parental strains and each 
of the 8 lines which were used for intercrossing in the second cycle 
of recurrent selection are presented in Table V. These data are 
a part of the results reported from the study involving the 95 lines 
which were grown and tested in I960 (33)• The means for each of 
the 8 lines were based on 10 individual plants per line. As dis­
cussed previously, these 8 lines were selected for intercrossing 
in order to produce the second cycle recurrent selection population. 
The criteria used for selecting these 8 line3 included both lint 
percentage and fiber strength.
The Deltapine 15 parental strain grown in I960 had a mean 
lint percentage of 40.4$ while the mean for Sea Island was 26.6$.
The means for lint percentage for these 2 parental strains differed 
by 13.8$ and the arithmetic average of the parents was 33*5$ lint.
The coefficients of variation for lint percentage for Delta­
pine 15 and Sea Island when grown in I960 at Baton Rouge were 3*6$ 
and 7.8$, respectively. The low degree of variation (3*6$) for the 
high lint parent, Deltapine 15, indicated that this strain was rela­
tively homozygous for lint percentage and that the influence of
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Table V. Lint percentage and statistical data for the parents 
of the original interspecific cross and the 8 lines 










Deltapine 15 hO.h I.46 3.61
Sea Island 26.6 2.07 7.78
37.6 3.71 9.87
5 37.2 3.81 10.25
7 36. 5 1.86 5.09
8 36.0 3.18 8.36
9 36.8 3.16 9.10
10 37.8 3 • 66 9.68
11 37.2 2.97 7.98
12 37.6 3.61 9.61
Data reported by Shepherd (33)
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environment on this property was relatively low. The moderate 
degree of variation (7.8^) for the Sea Island parental strain in­
dicated that this parent was either not a3 homozygous for lint 
percentage as the Deltapine 15 parental strain or that the influ­
ence of environment on lint percentage was possibly greater for 
the low lint parent.
The 8 lines which were used for intercrossing in the second 
cycle of recurrent selection had means ranging from j>6.5 i to 38.0/5. 
Each of the 8 lines had means above the arithmetic average of the 
Deltapine 15 and Sea Island parental 3train3. hone of the 8 lines 
had a mean as high as that of the nigh parent, Deltapine 15. 
Differences among the lines were small and probably due to chance. 
It is assumed that the parental lines did not differ genetically 
in mean lint percentage.
The coefficients of variation for the 8 lines ranged from 
5.Id for line 7 to l0.2/> for line 5. Five of the 8 lines had 
coefficients of variation exceeding 9.0,5. Thus, the estimate of 
variation for each of the 8 lines exceeded the low degree of vari­
ation of the apparently homozygous parent, Deltapine 15* Seven 
of the 8 lines had estimates of variation exceeding the moderate 
degree of variation for Sea Island.
The relatively high degree of variation that occurred for 
the 8 lines indicated that the lines were probably still hetero­
zygous for genes affecting lint percentage.
Performance of the Intercross Parent Plants Within Each of 
the 8 Lines Used for Intercrossing. As discussed in reporting the
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results for fiber strength, the 8 lines which were U3ed for inter­
crossing to produce the second cycle of recurrent selection were 
regrown in 1961. Intercrosses were made among tnese 8 lines, using 
8 plants within each line as parents.
From among the 8 plants within each of the lines, 4 were 
then reselected to serve as intercross parent plants for the second 
cycle recurrent selection population. The criteria used for re- 
selecting these plants were lint percentage and fiber strength.
Lint percentage data for the 1 intercross parent plant; within 
each of the 8 lines are presented in Table VI.
Ac shown in Table VI, the range among tne means of the lines 
was from J4»6;*j to 40.2^ lint. This range was considerably wider 
than the range among the means of the 8 lines when grown in I960. 
This wider range was primarily due to the occurrence of individual 
plants in some of the line3 with values considerably higher and 
some plants with values considerably lower than the means of the 
lines when grown in I960.
Fven though the range among the means of the 8 lines was 
rather wide, no significant differences occurred. As in the case 
of fiber strength, the wide differences in lint percentage, which 
occurred among the individual intercross parent plants within 
several of the line3, probably accounts for the fact that the 
differences among the means of the lines were not statistically 
significant.
The range of the lint percentage means for the lines in 
Table VI, suggests, however, that genetic differences did occur 
among these lines.
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Table VI. Lint percentage of the 1 plants within each of 8 lines 
which were selected as parents for intercrossing in the 
second cycle of recurrent selection
Parental 
Line No.
Lint Percentage of 1 Parental Plants
1 2 } 1 Kean
2 31.3 35.8 32.9 36.0 31.75
f, 38.3 a . 3 38.7 39-3 39.10
7 35.9 11.2 35.8 12.9 38.0 5
8 39.5 39.1 37.6 31.8 37.70
0 10.9 38.2 36.1 15*1 10.15
10 38.2 U . l 11.8 38.0 3°. 78
11 10.1 37.8 12.6 37.3 39.52
L? 35.1 37.6 13.6 10.0 39.08
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Due to the apparent genetic differences that occurred among 
the means of the 8 lines, these line3 would be expected to vary 
considerably in their performance as parents of intercrosses.
Lines i, 7, 9, 10, 11 and 12 should prove to be superior parents 
in intercrosses with respect to lint percentage. On the other hand, 
line 2, which had a relatively low lint percentage mean in 1961, 
should prove to be inferior.
As pointed out in discussing fiber strength, both lint 
percentage and fiber strength were used as criteria in selecting 
the plants within each line which were used for intercrossing. Due 
to the negative association which apparently occurred between fiber 
strength and lint percentage, a3 reported in 1961 (33)» it was 
necessary to lower the lint percentage criteria of selected parent 
plants in order to obtain plants having moderately high to high 
fiber strength. As a result, many of the reselected intercross 
parent plants had only moderately high lint percentage.
The individual parent plants ranged from 3 2 . to 
lint. Lach of the h plants selected in lines 5, 10 and 11 were 
moderately high to high. The behavior of the parent plants within 
these 3 lines was rather uniform.
Although lines 7, 9 and 12 had relatively high lint percent­
age means, each of these lines contained only 2 plants which had 
high lint percentage values. The remaining 2 plants within each 
of these lines had low to intermediate lint percentage.
In line 8, which had an intermediate mean lint percentage,
2 plants had relatively high lint percentage, while the remaining 
2 plants had low to intermediate lint percentage values.
110
In line 2, which had a relatively low lint percentage mean, 
no plants had high lint percentage, the selected plants ranged 
from low to intermediate.
Thus, considerable differences occurred in the lint percent­
age indices for the selected intercross parent plants within the 
8 lines.
The results from the 8 lines When grown and tested in I960, 
based on 10 plants per line, did not show major differences among 
the lines in lint percentage (Table V). The results from the 8 
lines when regrown in 1961 indicate that considerable differences 
did occur among the lint percentage means of these lines (Table V3). 
Thus, as in the case of fiber strength, it is apparent that a 
considerable lack of agreement in behavior of the 8 parental lines 
occurred when these same lines were grown in 2 separate years at 
the same location (Tables V andVI). For example, line 2 was not 
inferior to the remaining lines when grown in I960, Table V, but 
had a considerably lower mean lint percentage than the remaining 
lines when grown again in 1961 (Table Vi).
The lack of agreement between the lint percentage means of 
the lines in I960 and the means of these same lines when regrown 
in 1961 was probably due to the selection, in 1961, of only U plants 
per line having both moderately high to high lint percentage and 
moderately high to high fiber strength. As pointed out previously, 
selection for both properties resulted in parent plants within some 
of the lines, grown in 1961, having lint percentage indices somewhat
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lower, mid some of the plants having lint percentage higher than 
did the means of the respective lines when grown in 1^60.
The lack of agreement between the lint percentage means for 
the same lines, when grown in 2 separate years at Baton Rouge, as 
in the case of fiber strength, would also influence the effective­
ness of the recurrent selection breeding method.
Fortunately, most of the lines which were selected for 
superior lint percentage in 1 % 0  had lint percentage means that 
were relatively high when regrown in 1^61. However, 1 line (line 2) 
had a rather low mean for lint percentage when regrown in 1961.
The occurrence of intercross parent plants having relatively low 
lint percentage, particularly within line 2, would tend to decrease 
the frequency of superior genotypes for lint percentage in the 
second cycle of recurrent selection.
This lack of agreement between the lint percentage means for 
some of the lines when grown in 2 separate years, places some 
question on the value of progeny testing as a means of selecting 
plants to be used as intercross parents in recurrent selection.
Behavior of the Second Cycle Recurrent Selection Population.
The frequency distribution and statistical data for lint percentage 
for the Deltapine 15 and Sea Island parental strains and for the 
121 plant intercross combinations representing the second cycle 
recurrent, selection population, which were grown in 19&2 at Bossier 
City, are presented in Table VII. As shown in Table VII, the 23 
plants of Deltapine 15, the high lint percentage parent, ranged from 
31.0-12.05' classes, with a mean of 3°»3v» The 18 plants of Bea Island
Table VII. Frequency distribution and statistical data of lint percentage for parents of the original 
interspecific cross and the progenies of 124 individual plant intercross combinations among 
8 lines selected from the first cycle of recurrent selection
_________ No. of plants in lint percentage classes_________  No.
Population 18 20 22 24 26 28 30 32 34 3^ 38 40 12 44 46 Plants Mean s.d. G.7.^
Parents
Deltapine 13 n 2 2 14 4 23 39.31 2.02 y • x i +
Sea Island 3 3 "I 3 18 26.18 5. o2 2 1 .4 6
Plant
Intercross Combinations Line !Intercross Combinations
2 x 5
2-2 x 3-4 1 1 1 2 1 1 7 30.90 5.85 18.93
2-3 x 3-2 3Jl. 4 4 3 1 13 32.30 2.79 8.6^
2-4 x 5-2 3 /r 3 0 2 2 19 30.01 3-07 10.23
Total 1 1 6 3 9 5 3 2 3? 30.98 3.68 11.89
2 x 7
2-1 x 7-3 - 1 ' —r 2 1 1 13 32.05 3.18 9.92
2-2 x 7-1 5 2 2 2 1 4 16 36.48 3.9? 10.94
2-2 x 7-3 nX 2 2 4 1 1 11 34.85 2 .9 2 3.39
2-4 x 7-4 I 3 1 5 31.82 2.14 6.72
Total a 2 14 7 7 4 2 4 45 34.33 3.81 11.10
Table VII. (Continued)
_________ No. of plants in lint percentage classes_________ No.
Population 18 ' 20 22 24 26 28 30 32 34 36 38 40 42 44 T E  Plants Mean s.d. Q.V.*
Plant
Intercross Combinations Line Intercross Combinations
2-2 x 8-2 -L 7 5 2 18 33o9 2.69 3.01
2-3 x 8-1 2 I 2 5 I I "i LI 28.85 3.43 12.06
2-1 x 8—1 2 1 1 2 1 T 11 30.48 4.96 16.27
2-n x 3-2 a 2 3 1 1 8 34.26 3.02 3.81
Total 2 3 2 12 13 3 1 51 31.72 4.11 12.96
2 x 9
2-2 x 9-3 1 2 1 3 3 10 31.72 u* 30 15.13
2-2 x 9-4 1 2 4 3 1 U 36.30 2.48 6.83
2-4 x 0_4 7 1 1 1 1 11 33.47 2.32 3.43
i otal 1 2 9 6 8 2 32 33.90 8 Q j • 11.56
2 x 10
2-2 x 10-3 1 > 1X 7 4 4 1 21 36.65 3.19 8.70
2-2 x 10-4 1 1 2 2 2 U 33.98 2.77 3.15
2-4 x 10-3 2 1 2 1 3 35.08 3 * 4l 9.72
Total -i i-1 t* 12 3 5 1 •  ̂■»V_/ 35.60 ;.21 9.15 113
Table ’/II. (Continued)
_______ No. of plants in lint percentage classes_______  No.
Population 18 20 22 ~~2j 26 28 30 32 34 36 38 10 42 U  16 Plants Mean s.d.
Plant
Intercross Combinations Line Intercross Combinations
2 x 11
2-1 x 11-2 /*■«4 i 2 11 30.75 3*70 12.03
2-3 x 11-1 1 2 5 3 2 3 23 29*66 2.93 9.88
Total 1 2 o 2 31 30.01 3*13 10.5°
2 x 12
2-1 x 12-2 3 2 1 11 30.25 3*70 12.23
2-2 x 12-2 o 1 1 11 35*39 2.57 7.26
To tal 2 3 3 1 7 2 2 1 22 32.82 i /*■» • 12.19
3 x 7
5-1 x 7-1 1 1 0 iM■ 1 X 19 36.10 3 * Ox 10.08
5-1 x 7-2 1 -i 10 2 3 21 36.26 2.06 5.63
5-1 x 7-1 1i J 6 3 1 20 3o.91 2.?8 3.07
5—2 x 7-1 -L 2 4J 1 6 2 ■ j 33.06 2.°0 7.62
5-2 x 7-2 1 2 10 6 2 2n 36.52 2.36 7-83
5-2 x 7-3 ]_ 1 2 2 1 1 8 31.86 2.66 7.63
5-3 x 7-1 2 5 - 7 19 36.01 3.07 3.52
Total I 1 3 2'. a 29 18 2 12? 39.52 2.96 3.10
Table VII. (Continued)
_________ iio. of plants in lint percentage classes_________ bo.
Population 16 20 22 2j 26 28 30 32 31 36 38 10 L2 44 16 Plants Mean s.d. C.Y.i
Plant
Intercross Combinations Line Intercross Combinations
5 x 6
3-1 X 8-1 s  I 2 J. 25 31.37 2.19 7.21
5-1 x 3-3 i 2 * - X 12 31.17 3.39 10.77
5-2 x 8-1 2 -L - V 2 20 35.88 2.35 3.01
5-2 x 6-1 2 2 l 2 1 28.13 3.36 11.82
5-3 x 8-1 ~iX 2 2 12 31.82 3.71 10.71
Total 3 2 7 1j 15 l o  Li o 3 2 81 33.36 3 . 0 0 11.96
5 x 9
5-1 x a-3 1 3 c 0 1 21 33 * 28 6̂ • J-*!-. 7.12
5-1 x °-U 1 2 'j C 3 1 .1 22 31.99 2.99 8.5:
5-2 x 9-1 I 2 1 1*-* 2 lo 31.62 2.17 7.13
5-2 x 9-3 "i± 1 1 6 *7 21 33.76 3.09 3.15
5-3 x 9-3 1 X 3 1 U 32.08 3.37 1 0.50
5-1 x 9-3 3 4 X X 16 30.83 > • Oi* 11.81
Total *+ 0 It 20 31 1G 12 1 X 110 33.31 3 .2 5 9.75
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Table VII. (Continued)
_________ Mo. of plants in lint percentage classes Mo.
Population IB 20 22 21 26 28 30 32 31 36 38 10 12 U. To Plants Mean s.d. C.V.,,
Plant
Intercross Combinations Line Intercross Combinations
0-1 X 1,0-1 >-* i' c
6-1 X 1C-3 ...
5-2 X 10-1 1 2
5-2 X 10-2 2
5-3 X 10-3 2 i
* O uSi± - 12 1-/
3-1 x 11-1 1 1
5-2 x 11-1
5-2 x 11-2 2 3 i
5-3 x 11-1 X r 0
Total I 15 21
5-1 x 12-2 X 1 1 s
5-2 x 1 2 - 1 1 2 7
5-2 x 12-3 1 _L 2
5-2 x 12-1 2 - X 2
Total X •X O It
5 x 10
2 21 32.81 1.6; 5« c)
7 . 1 It 36.31 2.00 5* 51
: 2 15 31.75 2.50 7.1"
2 2 I""' 36.28 2.12 t.t;
- 1 2 17 36.95 2.t 9 7. 2t
O/-' i n 1 2 35.26 o n ' x • i ̂ 7.77
5 x 11
X 1 o o0.x5 5* 26 17*33
i 1 3 15 35*65 2*t3 7.38
2 1 20 31*71 2. to 7.bo
o 1 I 2t 33*52 2.50 7.1c
12 *- - _ Q 33*97 3*30 9.71
; x ±2
I 5 32.77 <-■ % X # 6.67
j X 1 25 33*86 2.1t 7.27
2 2 1 T ̂X ' 37*15 3*5n 9.660 2 1 10 33*75 1.17 12.3c
11 10 ^ 2 1 65 31* 66 J ■ >> 10.16
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Table VII. (Continued)
_________ No. of plants in lint percentage_classes_________ No.
Population 18 ~20 22 21 26 28  30 32 *3! 36 38 10 12 U  40 Plants Mean s.d. C.V.,.
Plant
Intercross Combinations Line Intercross Combinations
7 x 8
7-1 X 8-1 2 1 y 1 2C 37.13 3.38 9.10
7-1 X 3-2 1 2_ 1 3 3 2 1 17 35.28 1.13 12.56
7-2 X 8-1 ** o r % 2; 31.69 2 . 7 3 7.87
n ~ 2 X 3-3 9 4 2 ii 37.51 3.30 8.80
7 - 2 X 8-1 3 1 2  2 5 2 2 17 30.09 3.7° 1 2 . 6 0
7-3 X 8-1 2 ijk. 6 ni 3: 2 2 25 35.91 2.97 8.26
7-3 X 3-2 1 o 5 Ly y i 23 32.91 2.6c 8.08
7-3 X 8-1 2 2 2 I 7 3 0 . 1 0 3.31 1 1 . 1 0
7-1 X 8-1 1 1 'S 1 7 5 2 1 20 37.08 1.29 11.57
7-1 X 8-1 1 1 1 3 31.03 1.51 13.31




7-1 x 1 3 3 3 r 2 1 22 33.28 3.61 10.9a
7-2 x 9-2 I I-4 1 1 2 1 1 13 35.18 l.C? 11.6 3
7-2 x 1-3 TX c e u. 2 23 35.16 2.79 7.91
7-3 x °-3 2 5 r 3 I 17 31.92 2.07 6.18
7-3 x o _ l 3 1 1 1 11 35.75 2.6° 7.52
Total I 22 13 20 0 y 1 86 31.12 3 * J s 9.81
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iable 711. (Continued)
_________ io. of plants in lint percentage classes_________ .’.'o.
Population IB 20 22 21 26 28 30 32 31 3b 36 10 12 11 1& Plant3 Mean s.d. C.V./c
Plant
intercross Combinations Line Intercross Combinations
7 x 10
7-2 x 10-3 i 1 S 2 ■>«L 3 1 21 38.20 3.25 8.51
7-3 x 10-3 2 1 •n0 1 1 11 37.30 2.29 6.11
Total 1 3 8 11 3 2 3 1 35 37.92 2.97 7.83
- x 11
7-1 X 11-2 1 2 > 2 u. 1 1 16 33.69 . 3.27 9.71
7-2 x 11-1 2 2 0 7 3 29 35*31 3.50 9.91
7-2 x 11-2 L 2 3 2 Q 2 2 21 31.97 3.81 10.89
7-3 x 11-3 1 c;X 2 1 '■< 12 31.30 2.92 8.51
7-1 x 11-1 I _X *-*• I r) 37.28 1.73 1.6l
To tal A+- it 10 26 17 7 87 35.00 p.27 9.3-1
f x 12
7-1 x 12-1 1 5 1 1 i L 33.09 2.^6 7.It
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Table VII. (Continued)
_________ Mo. of plants in lint percentage classes_________ Mo.
Population 16 20 22 21 26 28 30 32 31 36 38 40 12 11 46 Plants Mean s.d. C.V.,
Plant
Intercross Combinations Line Intercross Combinations
6 X Q
8-1 x 9-1 r 2 a. -'l-L 9 33*63 2.36 7*02
S-l x 9-3 1 1 7 2 1 L5 33*31 3*07 9.21
3-1 x 9-1 1 1 o 1 2 23 31*78 3*15 9*92
8-2 x 9-2 o 2 1 2 2 8 30.69 3*50 11.10
8-2 x 9-3 1 3 3 9 2 1 22 32.09 3.10 9*66
8-2 x 9-1 1 c; 1 U 2 16 36.32 2.12 o. 66
8-3 x 9-3 1 3 1 6 1 16 29*39 1 .1 6 15*16
8-3 x 9-1 1 3 3 3 15 31*15 2.>8 7*18
Total 1 1 3 8 o 27 20 12 C1 123 33*21 3*77 11.31
6 x 10
6-1 X 10-1 2 ± ;J-+- < 1 11 35*70  ̂* *1, V 6.97
8-2 X 10-3 2 2 2 10 37*13 2.11 6 . H
3-3 X 10-3 1 x 12 > 1 2 2 25 3 5.93 2.91 3.18
8-1 X 10-1 1 2 2 3 2 1 11 32.90 3*92 11.91
8-1 X 10-3 1 5 2 2 - 1 1 20 32.06 3*90 12.16
Total 2 7 5 7 20 15 12 7 2 77■ i 2 1 .6 7 'I-3 • f -2 10.76
Table VII. (Continued)
_________ No. of plants in lint percentage classes____________  No *
Population 18 20 22 21 26 28 30 32 34 36 38 10 12 44 l6 Plants Kean a.d. C.V.i
Plant
Intercross Combinations Line Intercross Combinations
8 x 11
8 -1 x 11-1 2 *-»- 3 1 18 32.79 2.98 9.09
8 -1 x 1 1 -2 1 1 2' 3 11 33.26 2 .6 8 8 • Oo
8 -1 x 11-3 1 1 11+ 2 15 36.31 2 .3 8 6 0 ;
8 -1 x 11-1 2 1 3 1 2 1 10 3 2 .6 2 3*56 10.91
8 -2 x 11-2 1 2 3 i 2 a- 1 15 33.85 3.85 11.37
8-3 x 1 1-2 2 2 9' X 13 31.11 2.62 8.31
8 -1 x 11 -1 1 1 ]_ X 1 q 2 6 .1 0 3 .0 1 11.85
Total 1 1 9 11 19 19 17 6 3 1 91 32.77 3 .8 8 11.81
0 X 12
8 -1 x 1 2 -2 X I 2 7 s 2 22 33.39 2.82 S.15
8 -1 x 1 2 -2 TX 1 tH- L. 2 12 29.15 2.79 9.17
8-1 x 12-3 1 <0 1 28.98 3.81 13.15
Total 2 2 7 7 xO r 2 39 32.23 3 . 52 1^ . 7* X
8
Table 711. (Continued)
_________ No. of plant3 in lint percentage classes_________
Population IS 20 22 24 26 26 30 32 31 36 38 10 42 /A 1̂ >
Plant
i i O «
Plaint 3 Mean s.6.




9 -2 x 10-3 1 2 2 3 3 1 H 36.59 3.66 1 0 .0 6
9-3 x 10 -1 1 1 5 x 1J. > 13 32.93 3.58 1 0 .8 7
9-3 x 10 -1 2 2 1 2 i
n --LP 31.89 3 .6 0 11.29
9-1 x 1 0 -1 1 I j 2 ,6* 2 17 35.06 3-11 9.73
9-1 x 10-3 n! 1C 2 2 1 31 38.96 2 .6 7 b.85
9-1 x 1 0 -1 I 7 2 13 35.31 1.33 5.16
Total 1 1* 16 17 18 19 16 N 2 1 103 35.71 3.q3 1 1 .1 1
9 x 11
9 -2 x 11-1 1 o 35.20 2 .6 6 7.61
9-3 x 11-2 1 u 3 > 2 15 32.31 2 .1 1 7.15
9-1 x 11 -2 2 3 1 7 3 1Q 31.61 2 .3 6 6.82
°-L v 11-3 1 1 7 1 2 20 37.63 2.52 6 .70
Total 1 r '-f( 15 16 8 2 60 35.11 3.15 8.97
n-3 x 12-2 1 1 T 2 p 2 2 13 32.33 1 .0 1 1 2 .1 0
9-3 x 12-3 'X 2 1 1 11 32.93 K . 3 i 13.27
9-1 x 12-1 I (3 X 1 12 33.U 2 .6 1 7.81
9-1 x 12-3 I i. X 6 2 2 21 37.13 3 . o2 9.75
Total 1 X P 12 11 13 6 3 P ' ’ P 31*10 X « XX 1 2 .2 1
ro
Table VII. (Continued)
No . of plants in lint percentage classes No.
Plants Mean 3. d. n !/ '  ̂• y ♦ ̂Population 20 22 24 26 28 ,30 32 38 40 42 44 46 48
Plant
Intercross Coribinations Line Intercross loci) inat ions
10 x 11
10-1 x 11-2 2 2 2 y 2 1 14 32.89 2.79 3 .4 8
10-1 x 11-3 1 2 1 1 'J 37.36 2.04 5 .46
10-1 x 11-4 1 1 \*-*■ 2 3 2 1 13 33.51 3.75 1 1 .1 9
10-3 x 11-2 TX % 2 1 IS 35.71 2.35 6.58
10-4 x 11-1 3 4 3 2 3 1 17 33.94 3.62 10.66
10-4 x 11-2 fC 5 2 2 3 2 16 32.58 3.24 9.92
Total 1 f-v 12 12 19 20 11 3 1 C 34.01 3.34 9.82
10 x 12
10-1 x 12-2 3 1 2 2 34.90 2.31 o.Q^
10-3 x 12-3 1 1 1 1 1 0 4 3 I 1 20' 38.37 4.75 12.38
10-4 x 12-1 1 1 0 1 1 tM 12 31.43 3.33 10.59
Total 2 I y n 3 £+ o *-fc _2 i 1 40 35.59 4.99 1 4 .0 2
11 x 12
11-1 x 12-2 2 3 ”3,y 1y- •f! 14 31.04 3.81 12.27
11-2 x 12-3 2 2 7 ; 1 2 13 34.53 3 . H 9.01
11-2 x 12-4 2 2 2 O • \O 31.49 4.11 13.05
Total <-* y 3 12 7 £ 00 32.70 3 .So 11.80
Grand Total 1,916 34* 22 3.88 11.39 122
123
ranged from 18.0 to 32.0,3 classes, with a mean of 26.21. The 
arithmetic average of these 2 parental means was 32.71*
As shown in Table V, the means for lint percentage for the 
Deltapine 13 and Sea Island parental strains were /+Q./+1 and 26.6,3 
when grown in 3aton Rouge in I960 (33). Thus, the mean of Sea 
Island when grown at Bossier City in 1962 was essentially the same 
as that reported for this parental strain when grown in I960 at 
Baton Rouge. The mean of Deltapine 15 when grown at Bossier City 
in 1962 was slightly less but approached the mean for this parental 
3train when grown at Baton Rouge in I960.
A considerable difference (13.11) occurred between the lint 
percentage mean of the Deltapine 15 parental strain and that of 
the Sea Island parental strain when grown at Bossier City in 1962.
The lint percentage differences measured between these 2 parents 
in this study (13.11) is essentially equal to the parental differ­
ence (13.8,t) reported in the study at Baton Rouge in I960. This 
parental difference of 13*ll lint was slightly more than that (11.0,3) 
reported by Limaye (22) in his study.
The estimates of variability that occurred for lint percent­
age within each of these parental strains are shown in Table VII as 
coefficients of variation. The high lint percentage parental 
strain, Deltapine 15, had a coefficient of variation for this 
character of 5.1/3, while the measure of variation for Sea Island 
was 21.51. The arithmetic average of the coefficients of variation 
of these 2 parental strains for lint percentage was 13*3l«
m
The degree of variation (5.1)6) that occurred for the Delta­
pine 15 parental strain was slightly higher than that reported for 
this parent (3.6X) in the study at Baton Rouge in I960.
The relatively low coefficient of variation for Deltapine 15 
indicates a probable homozygous condition for lint percentage within 
this parental strain and suggests that the influence of environment 
in this strain was relatively low for a quantitative character.
Workers conducting previous studies (33» 22 and 7) involving 
the Sea Island strain, when grown at Baton Rouge, reported coeffi­
cients of variation of 7.8̂ , 3*6)6 and 4*41, respectively, for lint 
percentage. Consequently, the variation for lint percentage within 
the Sea Island parental strain reported in thi3 study (21.56) was 
much higher than those previously reported for this strain when 
grown at Baton Rouge. This high degree of variation for the Sea 
Island parental strain indicates that the influence of environment 
on variation among plants was probably considerably greater in 1962 
at Bossier City than in previous studies at Baton Rouge.
As shown in Table VH,6 of the 18 Sea Island plants had very 
low lint percentage values with 3 plants occurring in each of lint 
percentage classes 18.06 and 20.06* Kach of these 6 plants had 
lint percentage below the lower range for the Sea Island plants 
grown in I960 (33). No plants occurred in lint percentage classes 
22.06 and 24..06* In addition, approximately half of the Sea Island 
plants had lint percentage occurring within the upper range of 
lint percentage classes. As in the case of fiber strength for this
12$
parent, the unusual distribution of plants within the lint percentage 
classes suggests that it is possible that extreme dry weather which 
occurred during boll development could have been the cause of the 
high degree of variation within the Sea Island parental strain.
The effect which the strong influence of environment had on 
lint percentage of the Sea Island parent and on the recurrent selec­
tion population, which was grown under similar conditions, is 
uncertain but some effect Is probable.
As 3hown at the end of Table VII,the mean lint percentage for 
the entire second cycle recurrent selection population, which con­
sisted of 1,916 plants, was 34*2^. Thus, the mean lint percentage 
of the second cycle recurrent selection population was slightly 
greater than the arithmetic average of the Deltapine 15 and Sea 
Island parental strains but was considerably less than the mean 
for the high lint parent, Deltapine 15.
On the basis of the mean lint percentage performance of the 
8 parental lines when grown in I960, the mean lint percentage of 
the second cycle recurrent selection population is slightly below 
the level that would be expected from intercrosses derived from 
these 8 lines. The 8 lines when grown in I960 (Table V) had means 
for lint percentage ranging from 3*0 to 4.5 lint percentage values 
above the arithmetic average of the Deltapine 15 and Sea Island 
parental strains. Tne mean lint percentage for the second cycle 
recurrent selection was only 1.5 lint percentage values greater than 
the arithmetic average of the Deltapine 15 and Sea Island parental 
strains when grown at Bossier City in 1962.
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Thus, .1 population derived from intercrosses among the 8 lines 
would be expected to have a mean lint percentage slightly higher 
than that actually found for the second cycle recurrent selection 
population.
The lint percentage means of the 28 possible line intercross ! 
combinations ranged continuously from 'jO.O'l to 37.°.' (Table VII).
As shown in Table VII, 23 of the 28 line intercross combinations 
had means for lint percentage greater than the arithmetic average 
of the Deltapine IS and Sea Island parental strains. However, none 
the 28 line intercross combinations had means for lint percent­
age equal to or greater than the Deltapine 15 parental mean. Only 
1 line intercross combination had a mean lint percentage approaching 
the mean of the high lint pirent, Deltapine 15. This was line 
intercross combination 7 x 10, which had a mean lint percentage 
of 37.n -'.
The occurrence of U line intercross combinations with average 
lint percentages below that of the means of the original parents is 
surprising and difficult to interpret, hone of the 8 lines used 
in the intercrosses had means below the average of Deltapine 15 
and Sea Island. One possible explanation for these results is 
that the particular parent plants involved in these U line combina­
tions were actually low in lint percentage and contributed only 
genes for low lint percentage. However, as shown in Table VI very 
few of the parent plants of the intercrosses were low in lint per­
centage although many were ordinary. It is also possible that the
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environmental conditions which led to abnormally high fiber strength 
in some of the intercrosses also caused unexpectedly low lint per­
centage values in some of the line intercrosses.
The lint percentage means for lines 5, 7# 9, 10, 11 and 12 
were relatively high when grown at Baton Bouge in 1961 (Table VI). 
Lines 9, 10 and 11 each contained plants with only moderately high 
values. Lines 7, 9 and 12 each contained some plants which had 
intermediate and some plants which had high lint percentage values. 
Line 8 had an intermediate mean lint percentage and contained 
plants with relatively low to moderately high values. Line 2 had 
a relatively low lint percentage mean and contained only plants 
with low to intermediate values.
Fifteen line intercross combinations were derived frorn 
crosses among the 6 lines having relatively high means for lint 
percentage. These 15 line intercross ^combinations had lint per­
centage means ranging from 32.7,7 to 37*9,7 lint, with an average of 
31-8,7. This average lint percentage was slightly greater than the 
arithmetic average of the Deltapine 15 and Sea Island parental mean 
but was considerably less than that of Deltapine 13. The average 
lint percentage of the line intercross combinations derived from 
crosses among lines 5, 10 and 11 was essentially equal to the 
average of the line intercross combinations derived from crosses 
among lines 7, 9 and 12.
Six line intercross combinations were derived from crosses 
between the 6 lines having relatively high lint percentage means
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and line 8 which had an intermediate mean lint percentage. These 
6 line intercross combinations had means ranging, from 32.2,u to 
3A.8t, with an average of 33-7 j. This average wa3 slightly above 
the arithmetic average of Deltapine 13 and Sea Island.
Six line intercross combinations were derived from crosses 
between the 6 lines having relatively high lint percentage means 
and line 2, which had a relatively low mean lint percentage. The 
range for these 6 combinations was from 3U.0,j to 3 5.6,b. The 
average for these 6 line intercross combinations was 3 3 * 0 which 
was essentially equal to the arithmetic average lint percentage 
of Deltapine 15 and Sea Island.
One line intercross combination, which was derived from 
crosses between line 8 having intermediate mean lint percentage 
aad line 2 having relatively low mean lint percentage had a mean 
of 3 1 . 7 , Thus, the average of this line intercross combination 
was slightly less than the arithmetic average of the Deltapine 13 
and Sea Island parental strains.
From these data, it could be concluded that line intercross 
combinations having the highest means for lint percentage were 
derived from crosses among lines which had relatively high lint 
percentage means when grown in 1961.
Unlike fiber strength, where most of the line intercross 
combinations had means essentially equal to or approaching the 
high strength parent, only 1 of the 28 line intercross combinations 
had a mean lint percentage even approaching that of the high parent.
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The means for lint percentages for the 124 plant intercross 
combinations ranged continuously from 26.44 to 39-04. Eighty-nine 
of the 124 plant intercross combinations had means for lint per­
centage greater than the arithmetic average of the Deltapine 14 
and Sea Island parental strains.
Fourteen of the 124 plant intercross combinations had means 
for lint jjercentage approaching that of Deltapine 14. The range 
for the means of these 14 plant intercross combinations was from 
37*04 to 39.04 lint, however, none of the 124 plant intercross 
combinations had a mean for lint percentage equal, to or greater 
than the Deltapine 15 parent.
Fourteen of the 32 individual intercross parent plants within 
the 8 lines used for intercrossing in the second cycle of recurrent 
selection had relatively high to high lint percentage values (Table VI). 
Dine of these 32 intercross parent plants had intermediate and the 
remaining 9 intercross parent plants had relatively low lint per­
centage values.
Twenty plant intercross combinations were derived from crosses 
among the 14 plants having relatively high lint percentage. These 
20 plant intercross combinations nad means ranging from 3 0 .7 4 to 
39*04 lint with an average of 35»84» which was appreciably higher 
than the arithmetic average of Deltapine 15 and Sea Island but less 
than the mean for Deltapine 15* Eight of these 20 plant intercross 
cctnbinations had lint percentage means greater than 37*04 and 3 
combinations had means greater than 38.04.
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Seventeen plant intercross combinations were derived from 
crosses between the high lint parent plants and those plants having 
intermediate lint percentage values. These 17 plant intercross 
combinations had means ranging from 30.7/ to 37.5/ lint with an 
average of 34.5/, which was slightly greater than the arithmetic 
average of Deltapine 15 and Sea Island.
Twenty-two plant intercross combinations were derived from 
intercrosses between the high and the low lint percentage plants. 
These 22 plant intercross combinations had lint percentage means 
ranging from 28.4/ to 38.1/, with an average of 32.6/. This average 
lint percentage was essentially equal to the arithmetic average of 
Deltapine 15 and Sea Island.
Eight plant intercross combinations were derived from crosses
among the 7 plants having intermediate lint percentage. The range
for these 8 combinations was from 31*4/ to 34 «Q/ lint and the 
average was 3 2.7/, which was equal to the arithmetic average of 
Deltapine 15 and Sea Island. Crosses between these plants having 
intermediate lint percentage and the plants having relatively low 
values produced 14 plant intercross combinations, ranging from 
26.4/ to 36.1'/ lint. The average lint percentage for these plant 
intercross combinations, 3 2.3/ lint, was essentially equal to the 
arithmetic average of Deltapine 15 and Sea Island.
Seven plant intercross combinations were derived from crosses
among the plants having relatively low lint percentage values.
These 7 plant intercross combinations had means ranging from 30.1/ 
to 36.5/ with an average of 33.2!/, which was essentially equal to 
the Deltapine 15 and Sea Island arithmetic average.
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From these data, it could be concluded that crosses among 
the plants having relatively high lint percentage values produced 
plant intercross combinations having the highest average lint 
percentage. Several of these 21 plant intercross combinations 
within this group had relatively high lint percentage means. Crosses 
between the high and intermediate lint percentage plants produced 
plant intercross combinations having, an average lint percentage 
slightly les3 than those derived from intercrosses among the nigh 
lint plants. Plant intercross combinations derived from crosses 
between high and low lint plants, tnose derived from intercrosses 
among the plants having intermediate lint percentage, and those 
derived from intercrosses among the low lint plants nad average 
lint percentage values of approximately the same magnitude and 
essentially equal to the arithmetic average of the Deltapine lb 
and Sea Island parental strains.
These data on mean lint percentage of the various plant 
intercross combinations show very wide differences. These differ- 
ences were due largely to variation among the 32 parental plants 
involved in lint percentage, and presumably in c;enes for high lint 
percentage. The results suggest that some of the 121 plant inter­
cross combinations could have been discarded safely and effectively 
on the basis of the lint percentages of the parent plants involved, 
ho truly superior combinations were obtained from intermediate x 
intermediate, intermediate x low and low x low lint percentage plants. 
Thus, the intermediate and low lint percentage plants were of value 
when crossed with other plants having high lint percentage.
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Seventy-nine of the 124 plant intercross combinations contained 
individual plants having lint percentage indices essentially equal 
to or greater than the Deltapine 15 parental mean. Therefore, based 
on the occurrence of these high lint plants, it should be possible 
to obtain a large number of individual plants with genotypes for 
lint percentage equal to that of Deltapine 15 from the second cycle 
recurrent selection population.
Lint percentages for the 1,916 individual plants in the 
second cycle recurrent selection population ranged from 21.0,1 to 
48. 5,1. The coefficient of variation for this population was 11.4/1, 
which was much higher than that of Deltapine 15 but below that of 
3ea Island.
The 28 possible line intercross combinations, which con­
stituted the second cycle recurrent selection population, had 
coefficients of variation ranging from 7.4,1 for combination 7 x 12 
to 14.0,5 for combination 10 x 12. bach of the 28 line intercross 
combinations had coefficients of variation greater tiian that of 
the high lint parent, Deltapine 15.
The only line intercross combination, 7 x 10, which had a 
mean lint percentage approaching that of Deltapine 15 had a 
coefficient of variation of 7*8,j. This estimate of variation was 
greater than the degree of variation for the apparently homozygous 
Deltapine 15 parental strain.
The coefficients of variation for lint percentage for the 
124 plant intercross combinations ranged from 4*6,1 for combination
7-4 x 11-4 to 1B.94j for combination 7-2 x >-4. Each of the plant 
intercross combinations, except 7-4 x 11-4, had coefficients of 
variation exceeding the relatively low degree of variation of the 
Deltapine 15 parental strain, hone of the 124 plant intercross 
combinations had estimates of variation as great as that of the 
Sea Island parental strain.
The 89 plant intercross combinations which had means for 
lint percentage greater than the arithmetic average of the 
Deltapine 15 and Sea Island parental strains had coefficients of 
variation ranging from 4*14 to 13.34. The 14 plant Intercross 
combinations which had means for lint percentage approaching the 
Deltapine lp parental mean of 3°*3 ̂ lint had estimates of variation 
ranging iron 4*64 to 12.4,o. Two of these 14 plant intercross 
ccmbinations had coefficients of variation greater tnan 10.CU.
Thirteen of these 14 plant intercross combinations had coefficients 
o f variation greater than the low degree of variation that occurred 
within the Deltapine lp parental strain.
From these data, it could be concluded that considerable 
genetic variation for lint percentage probably occurred among the 
plants within most of the plant intercross combinations, including 
those combinations having relatively high means.
Thus, effective selection for high lint percentage, even within 
combinations having high means for this trait seems possible.
Although a considerable degree of genetic variation probably 
occurred for lint percentage within many of the plant intercross
u u
combinations, a relatively low degree of genetic variation apparently 
occurred within several of the plant intercrosses. Five plant inter­
cross combinations having moderately high lint percentage means and 
containing individual plants with relatively high lint percentage 
had coefficients of variation ranging from to 6.7g.
The low coefficients of variation within these 5 plant inter­
cross combinations indicate that a considerable degree of genetic 
stability for lint percentage probably occurred for the parents of 
these plant intercross combinations. Therefore, these data suggest 
that a reasonable degree of genetic stability for lint percentage 
could possibly be obtained for plants having genotypes for high lint 
percentage.
Correlations Between Fiber Strength and Lint Percentage
The data reported for fiber strength indicate that it should 
be easy to obtain individual plants with fiber strength equal to 
that of the high strength Sea Island parental strain.
Considering lint percentage alone, the results indicate that 
it should be possible to obtain individual plants with lint per­
centages equal to that of the high lint Deltapine 15 parental strain.
However, the results reported for the first cycle recurrent 
selection population involving this interspecific hybrid material 
(33) indicated that a significant and moderately strong negative 
association existed between fiber strength and lint percentage.
The reported correlation coefficient between these 2 properties 
was —0.51. This correlation was of the 3ame nature, but considerably
13fj
stronger, than that reported by Worley (12) for the F-j population 
of the original G. hirsutum-G. barbaden3e cross (r = -0.21).
The previously reported association between fiber strength 
and lint percentage (33) suggests that the possibilities of 
obtaining plants which were high in both fiber strength and lint 
percentage from this interspecific hybrid material would be 
considerably lower than would be expected from the relative 
frequency of each property separately.
Consequently, correlation coefficients between fiber strength 
and lint percentage for each of the individual line intercross 
combinations and for the entire second cycle recurrent, selection 
population were determined.
The correlation coefficient between fiber strength and lint 
percentage tor the entire second cycle recurrent selection popula­
tion of l,*?lb plants was -0.260, which was significant at the 1,« 
level of probability. This correlation indicated that a rather 
weak significant negative association occurred between lint per­
centage and fiber strength for the entire population of 1,916.
Thus, pi .ants having high fiber strength tended to be low in lint 
percentage. However, because of the small size of the correlation 
coefficient the negative association would not be expected to 
constitute a serious handicap in combining high expressions of 
both traits in a breeding program.
Since the recurrent selection population involved 28 inter­
cross combinations among 8 selected lines, it is of interest and 
importance to determine whether the low negative association
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between strength and lint percentage occurred in all of the line 
intercross combinations.
The means for fiber strength and lint percentage and the 
correlation coefficients between these 2 properties for each of 
the 28 line intercross combinations grown at Bossier City in 1962 
are presented in Table VIII.
The correlations for 27 of the 28 line intercross combinations 
indicated that very low to moderately strong negative associations 
between lint percentage and fiber strength occurred among these 27 
line intercross combinations. The range of these 27 correlation 
coefficients was from —0.036 to -0.667* The only correlation 
indicating a positive association between fiber strength and lint 
percentage was the very low measurement (r = +0.062) reported for 
line intercross combination 7 x 9 *
For 12 of the 28 line intercross combinations, the correla­
tion coefficients were nonsignificant. Thus, there was no statis­
tical evidence of an association between strength and lint 
percentage in approximately half of the intercross populations.
Sixteen of the 28 correlation coefficients for the line 
intercross combinations were statistically significant at the 
level of probability, with 13 of these measurements being 
statistically significant also at the 1/i level of probability. These 
16 significant correlation coefficients ranged from a moderately low 
value of -0.251 to a moderately high value of -0.667*
The correlation coefficients for 7 of the line intercross 
combinations indicated that intermediate to moderately strong negative
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Table VIII. Number o f  plants, mean fiber strength (Ti values), 
mean lint percentage and. correlation coefficients 
between fiber strength and lint percentage for the 
line intercross combinations representing the second 











2 x 5 39 2.60 30.98 -0.358*
2 x 7 65 2.68 36-33 -0.327*
2 x B 51 2.92 31.72 -0.278*
2 x 9 32 2.76 33.90 -0.538**
2 x 10 uo 2.73 J 3.60 -0.050
? x 11 36 2.85 30.01 -0.036
2 x 12 22 2.76 32.82 -0.316
3 x 7 129 2.76 36.52 -0.089
5 x B 81 2.69 33.36 -0.356**
5 x 9 110 2.62 33.36 -0.263**
3 x 10 82 2.70 35.26 -0.121
5 x 11 69 2. 58 33-97 -0.300**
5 x 12 62 2.51 36.68 -0.620**
7 x B 171 2.70 36.85 -0.251**
7 x 9 86 2.56 36.12 +0.062
7 x 10 3 5 2.71 37.92 -0.055
7 x 11 87 2.68 35.00 -0.166
7 x 12 16 2.73 33.09 -0.227
8 x 9 123 2.65 33.26 -0.273**
8 x 10 77 2.95 36.65 -0.698**
8 x 11 96 2.68 32.77 -0.198
8 x 12 39 2.82 32.23 -0.225
9 x 10 103 2.65 35.76 -0.630**
* x 11 60 2.56 35.11 -0.o67**
9 x 12 63 2.6 5 36-60 -0.363**
10 x 11 85 2.76 36.01 -0.61O**
10 x 12 60 2.70 35. 59 -0.650**
11 x 12 60 2.63 32.70 -0.120
Total Population 1,916 2.68 36.22 —0.260**
Significant at 56 level of probability 
Significant at l,b level of probability
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associations occurred between fiber strength and lint percentage 
for these combinations. The range for these 7 combinations was 
from r = -0.410 to r = -0.647*
It is obvious from the data in Table VIII that a surprisingly 
wide range occurred among the 28 line intercross combinations in 
degree of association between the 2 traits involved, varying 
from no association within many to a relatively strong negative 
association in seme.
Furthermore, the association appeared to be stronger in 
crosses involving certain lines than in those involving others.
For example, 6 of the 7 correlation coefficients for combinations 
involving line 9 were significant while only 1 of the 7 involving 
line 7 were significant.
Thus, these data indicate that some difficulty would probably 
be encountered in obtaining plants having both high fiber strength 
and high lint percentage from certain combinations involved in the 
recurrent selection program.
From these data it could be concluded that possibly some 
linkage occurred between genes for high fiber strength and genes 
for relatively low lint percentage. As pointed out in the study 
of the original G. hirsutum and G. barbadense parents and the 93 
lines grown from plants selected from the first cycle of recurrent 
selection (33), the selection for moderately high to high fiber 
strength and moderately high to high lint percentage within this 
interspecific hybrid material could possibly have resulted in obtain­
ing material in which linkage occurred between these characters.
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although a Low to moderately strong association occurred 
between high fiber strength and low lint percentage for m n y  of 
the line intercross combinations, the correlations 3hown in Table VIII 
indicate that the association-between these properties was apparently 
very low for some of the line intercross combinations. Thus, it 
should be possible to obtain plants which have both high fiber 
strength and high lint percentage frcm the second cycle recurrent 
selection population.
As shown in Tables IV and VII, several line and plant inter­
cross combinations contained individual plants with fiber strengtn 
values essentially equal to or 'reater that: the nirh strength Sec. 
Island parental mean and lint percentage values essentially equal 
to or greater than the high lint Deltapine If parental strain.
Fi fty-one individual plants occurred in the second cycle recurrent 
selection population having fiber strength and lint percentage 
values at these levels. These 51 plants had lint percentage values 
ranging from 3°.CU to 15.2,5 and fiber strength ranging from 1.70 
to 3.17 strength index units.
Seventeen line intercross combinations and 33 plant inter­
cross combinations were represented by these 51 plants having high 
fiber strength and high lint percentage.
T.nus, the occurrence of these plants having both high lint 
percentage and high fiber strength suggests that the association 
between these 2 properties is not due to complete linkage.
From the occurrence of these high strength-nigh lint percent­
age plants and absence of association between high fiber strength
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and high lint percentage that apparently occurred for 3everal of the 
line intercross combinations, it could be concluded that it should 
be possible to obtain plants from this population which have geno- 
types for fiber strength equal to that of Sea 'Island and genotypes 
for lint percentage equal to that of Deltapine 15*
In the first cycle recurrent selection population only 9 
( 1 >) of the 916 plants had fiber strength and lint percentage 
values equal to or greater than the high parental mean for each 
character (33) • As previously pointed out, 31 (2.'/'a>) of the 
1,916 second cycle recurrent selection plants had fiber strength 
and lint percentage at this level.
Thus, it could be concluded from these data that a second 
cycle of recurrent selection was effective in increasing the 
frequency of plants having fiber strength and lint percentage 
equal to those of Sea Island and Deltapine 13, respectively.
However, even though a considerable number of plants occurred 
with fiber strength and lint percentage values at the desired level, 
the rather strong influence of environment on fiber strength and 
lint percentage suggests that further testing of these plants would 
be necessary in order to determine their relative value as breeding 
material.
SUMMARY AND CONCLUSIONS
This investigation m i  conducted to determine tbs sffsct 
of tbs second cycle of recurrent sslsctlon on fiber strength and 
lint percentage in an interspecific hybrid involving Goasyplm 
hlreutua and G. barbadsnae.
Baaed on their progeny performance, 8 plants superior for 
fiber strength, lint percentage, boll size and earliness of matu­
rity were selected from the first cyale recurrent selection 
population. Progenies or lines from these selected plants were 
regrown and were intercrossed in all possible combinations.
Twenty-eight line intercross combinations and 124 plant 
intercross combinations were derived from crosses among these 8 
lines. The total population grown from the intercrosses among 
the 8 lines consisted of 1,916 plants. The plants were grown in 
1962 at Bossier City, Louisiana, and were evaluated individually 
for fiber strength and lint percentage. Fiber strength and lint 
percentage were also determined for 23 Deltapine 15 and 18 Sea 
Island plants grown at Bossier City in 1962. Fiber strength was 
determined with the Stelemeter strength tester.
The results and conclusions for fiber strength were:
(1) Deltapine 15 had low fiber strength while Sea Island 
was high in this character.
1U
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(2) Hie coefficient of variation for Deltapine 15 was 
relatively low, indicating that thie strain was relatively homo- 
zygous for fiber strength and that the Influence of environment 
was leer for a quantitative character. A moderately high estimate 
of variation occurred for Sea Island, which indicated that the 
influence of environment on variation among plants within this 
strain was rather strong*
(3) The mean fiber strength of the entire second cycle 
recurrent selection population approached the mean of the high 
strength Sea Island parent.
(4) There was a continuous range among the means of the 
28 line intercross combinations. Seventeen of the 28 line combi­
nations had means for strength essentially equal to or greater 
than that of Sea Island. The high degree of variation which 
occurred among the plants within the Sea Island parental strain 
suggested that the influence of environment might account in part 
for the unexpectedly high degree of strength that occurred among 
the line intercross combinations. However, from these data it 
could be concluded that a relatively high level of fiber strength 
had been obtained in this interspecific hybrid material.
(5) The coefficient of variation for the entire second cycle 
recurrent selection population exceeded the estimate of variation 
for the Sea Island strain and approached the degree of variation 
reported for the F2 population of the G. hlrsutue-G. barbadense 
cross. A considerable number of the line and plant intercross 
combinations having fiber strength essentially equal to or greater
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than Sea Island had estimates of variation exceeding that of this 
parent. These data indicated that considerable genetic variation 
probably occurred among the plants within many of the line and 
plant intercross combinations having fiber strength means equal 
to or greater than the Sea Island parental mean.
The results and conclusions for lint percentage were:
(1) Deltspins 15 was high while Sea Island was low in lint 
percentage when grown at Bossier City in 1962.
(2) A relatively low coefficient of variation was found 
for Deitapine 15, indicating that a rather homomygous condition 
for lint percentage occurred within this parental strain and that 
the Influence of environment was relatively low for a quantitative 
character. A high degree of variation for this property was 
measured for the Sea Island parental strain, which indicated that
a rather strong influence of environment probably occurred for lint 
percentage within this strain.
(3) The mean lint percentage of the entire second cycle 
recurrent selection population was slightly greater than the 
arithmetic average of the Deitapine 15 and Sea Island parental 
strains, but was considerably lower than the mean for Deitapine 15.
(4) There was a continuous range of means among the 28 
line intercross combinations. None of the line or plant Intercross 
combinations had means for lint percentage equal to that of the 
Deitapine 15 parental strain. However, 14 of the plant intercross 
combinations had lint percentage means approaching the mean of 
Deitapine 15* From these data, it was concluded that it should be
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possible to obtain a relatively large nia&ber of individual plants 
with genotypes for lint percentage equal to that of Deitapine 15 
from the second cycle recurrent selection population.
(5) The coefficient of variation for the second cycle 
recurrent selection population approached that reported for the 
? 2  population of this interspecific hybrid and was considerably 
greater than that found for the Deitapine 15 parent. Thirteen 
of the 14 plant intercross combinations which had means for lint 
percentage approaching Deitapine 15 had estimates of variation 
greater than this parent. These data indicate that considerable 
genetic variation occurred among the intercrosses having geno­
types for lint percentage similar to that of Deitapine 15*
The results and conclusions regarding the association 
between fiber strength and lint percentage were:
(1) The correlation coefficient for the entire second cycle 
recurrent selection population was -0.260, which was significant 
at the l£ level of probability. This correlation indicated that 
a rather weak but significant, negative association occurred 
between high lint percentage and high fiber strength for this 
population. Seven of the line intercross combinations had mod­
erately high negative correlations, ranging from -0.410 to -0.647. 
From these data, it was concluded that some degree of linkage 
probably occurred between these 2 characters for several of the 
lime intercross ocsd>inations. Thus, considerable difficulty 
would probably be encountered In obtaining plants having high fiber 
strength and high lint percentage from some of the line intercross 
combinations.
(2) However, 51 individual plants occurred within the second 
cycle population hairing fiber strength equal to that of Sea Island 
and lint percentage equal to that of Deitapine 15. This indicates 
that the objectives of the recurrent selection breeding pro gram 
had been met with respect to fiber strength and lint percentage.
From these data, it was concluded that the second cycle of recurrent 
selection showed additional improvement over the first cycle with 
respect to these properties.
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